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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condi- 
tion, and  the  downstream  damage  potential. 


//LJf 


■MMj 


/Sj 


Tributary  to  Brush  Creek, 
Westmoreland  County,  Pennsylvania. 
PHASE  T'REPORT  " ] 

NATIONAL  DAM  INSPECTION  PROGRAM / 

~ ?9-£~ ^^^(bSTRACT  ^pVA  J~v°^exl 

f)  enn+JT* 


Jeannette  Dam: 
Owner: 


NDS  I.D.  No.  PA-00486 

Mrs.  Helen  Indyk 


State  Located: 
County  Located:  1 
Stream: 

Inspection  Date: 
Inspection  Team: 


Pennsylvania  (PennDER  I.D.  No.  65-9) 

Westmoreland 

Tributary  of  Brush  Creek 

9 March  1979 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


The  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis  indicate  that  the  facility  is  in  poor 
condition. 

Based  on  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF ) for  this  facility  is  considered  to  be  the 
Probable  Maximum  Flood  (PMF) . Hydrologic  and  hydraulic 
calculations  indicate  that  the  facility,  as  observed  at  the 
time  of  inspection,  will  accommodate  a flood  of  approximately 
60  percent  PMF  by  virtue  of  the  severly  eroded  condition  of 
the  diversion  channel.  Thus,  the  spillway  is  deemed  in- 
adequate, but  not  seriously  inadequate. 

Structural  deficiencies  associated  with  the  serious  spillway 
erosion,  however,  are  of  such  a nature  that  if  left  uncorrected 
could  result  in  the  failure  of  the  dam,  prior  to  being  overtopped, 
with  subsequent  loss  of  life  and  substantial  property  damage. 

Thus,  the  facility,  as  observed  at  the  time  of  inspection, 
is  considered  unsafe  and  in  an  emergency  condition.  A meeting 
was  subsequently  held  among  representatives  of  PennDER, 

Corps  of  Engineers  (Pittsburgh  District) , the  inspection 
team,  and  the  owner  during  which  a course  of  temporary 
remedial  action  was  discussed. 

To  alleviate  the  unsafe  emergency  condition  of  the  facility, 
it  is  recommended  that  the  owner  immediately: 

a.  Draw  down  the  reservoir  until  permanent  remedial 
repairs  have  been  completed. 
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b.  Immediately  develop  an  emergency  warning  system 
for  the  protection  of  downstream  residents  should  the  need 
arise.  Included  in  the  system  should  be  provisions  for 
around-the-clock  surveillance  during  unusually  heavy  precipi- 
tation. 

c.  Remove  entirely  the  old  masonry  drop-inlet  struc- 
ture located  at  the  left  abutment.  The  inlet  conduit  should 
be  disconnected  prior  to  removal  of  the  spillway  and  sealed 
at  all  exposed  ends  (including  those  observed  in  the  hole  at 
the  downstream  toe) . 

d.  Temporarily  backfill  (with  adequately  sized,  well- 
graded  rock)  the  present  discharge  channel  to  restore  lateral 
support  to  the  area  just  below  the  downstream  toe  and  preclude 
further  erosion. 

e.  Retain  a registered  professional  engineer  experi- 
enced in  the  design  and  construction  of  earth  dams  to 
perform  a detailed  study  of  the  facility  and  more  accurately 
assess  the  capacity  of  the  spillway  system.  The  owner 
should  then  make  required  modifications,  in  addition  to 
those  listed  below,  to  ensure  the  structural  integrity  of 
the  embankment  and  the  hydrologic/hydraulic  adequacy  of  the 
spillway  system. 

Items  to  be  considered  in  the  engineering  assessment  and 
subsequent  remedial  work  should  include: 

f.  Restoration  of  the  outlet  works.  Included  should 
be  provisions  for  valving  the  outlet  conduits  at  both  the 
upstream  and  downstream  ends  and  for  renovating  and  repair- 
ing the  present  gate  house. 

g.  Filling  the  large  hole  at  the  downstream  embank- 
ment toe  near  the  left  abutment  and  restoring  the  area  to 
grade. 


h.  Removal  of  all  materials  and  debris  currently 
obstructing  the  diversion  channel.  Included  should  be 
provisions  for  clearing  the  culvert  beneath  the  concessions 
stand  and  restoring  the  breached  section  of  the  dike. 

i.  Clearing  all  brush,  debris,  and  litter  from  the 
embankment  slopes  and  immediate  downstream  area  to  arrest 
root  growth  and  enhance  future  inspection. 

In  order  to  subsequently  maintain  a safe  operating  status  at 
the  facility  at  all  times,  it  is  recommended  that  the  owner: 

j.  Develop  a manual  outlining  a program  of  regular 
routine  maintenance  for  the  facility. 


k.  Develop  a formal  operations  manual  for  use  at  the 
facility. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
JEANNETTE  DAM 
NDI#  PA-486,  PENNDER#  65-9 

SECTION  1 

GENERAL  INFORMATION 


1 .0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1 Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


Description  of  Project. 


a.  Dam  and  Appurtenances.  vjJeannette  Dam  is  a 36-foot 
high  earth  dam  approximately  480  feet  in  length.  The  dam 
impounds  a small  10-acre  reservoir  locally  known  as  Mountain 
Valley  Lake.  The  facility  is  equipped  with  a small  concrete 
and  masonry  spillway  located  approximately  35  feet  upstream 
of  the  embankment  along  the  western  shore  of  the  lake. (see 
Figure  1 and  Photograph  4).  Cihe  spillway  discharges  into  a 
trapezoidal-shaped  diversion  channel  which  parallels  the 
western  shore.  A historical  report  indicates  that  the 
diversion  channel,  approximately  1500  feet  in  length,  was 
designed  to  divert  all  stream  inflow  completely  around  the 
reservoir  and  that  water  was  piped  to  the  reservoir  from 
other  impoundments.  ^According  to  data  contained  in  PennDER 
files,  the  outlet  works  consists  of  a 16-inch  diameter  cast 
iron  pipe  (C.I.P.)  outlet  and  a 20-inch  diameter  C.I.P. 
blowoff  which  reportedly  extend  through  the  embankment  and 
are  valved  at  the  gate  house  downstream. 

b.  Location .^'^Jeannette  Dam  is  located  across  a small 
branch  of  Brush  Creek  approximately  2.5  miles  west  of 
Greensburg,  in  Hempfield  Township,  Westmoreland  County, 
Pennsylvania U.  S.  Route  30  passes  within  50  feet  of  the 
southern  shor,^  of  the  lake.  The  dam,  reservoir,  and  water- 
shed are  located  on  the  Greensburg,  Pennsylvania,  U.S.G.S. 
7.5  minute  series  topographic  quadrangle  (see  Regional 
Vicinity  Map,  Appendix  G) . The  coordinates  of  the  dam  are 
N40°  18.5',  W79°  35.3'. 
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c.  Size  Classification.  Small  (36  feet  measured 
height  and  approximately  300  acre-feet  s >rage  at  top  of 
dam)  . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Mrs.  Helen  Indyk 

1015  Vermont  Street 
McKeesport,  Pennsylvania  15131 

f.  Purpose  of  Dam.  Recreation. 

g.  Historical  Data.  According  to  information  con- 
tained in  PennDER  files,  Jeannette  Dam  was  constructed  in 
1888  or  1889.  The  facility  was  engineered  by  C.  W.  Knight 
of  Rome,  New  York.  The  original  owner  and  purpose  of  the 
facility  is  not  known;  however,  as  of  1915,  the  facility 
served  as  an  integral  part  of  the  water  supply  system  owned 
and  operated  by  the  Westmoreland  Water  Company.  The  facil- 
ity was  acquired  by  the  Soffer  Realty  Company  of  McKeesport, 
Pennsylvania,  in  1953,  and  subsequently  transferred  to  the 
present  owner  (Helen  Indyk) . 

The  embankment  was  reportedly  constructed  of  rolled 
earth  with  a puddle  cutoff  wall.  The  original  drawings, 
which  are  referenced  in  a historical  report  dated  1915,  are 
apparently  no  longer  available.  A comparison  of  the  dimen- 
sions of  the  original  facility  (as  recorded  in  PennDER 
files)  with  those  obtained  by  the  inspection  team  through 
field  measurements  indicates  the  embankment  has  remained 
virtually  unchanged.  One  exception  is  the  small  concrete 
spillway  structure  between  the  lake  and  adjacent  diversion 
channel  that  was  added  in  1955. 

As  of  1953,  the  facility  has  been  operated  as  a recre- 
ational pay-to-fish  lake. 


1. 3 Pertinent  Data. 

a.  Drainage  Area  (square  miles) . 0.34 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduits  - Dis- 
charge curves  are  not  available.  The  visual  inspection 
revealed  the  outlet  conduits  to  be  currently  non-operational . 

Combined  Discharge  Capacity  of  the  Emergency 
Spillway  and  Diversion  Channel  at  Top  of  Dam  Pool  = 390  cfs. 
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c.  Elevation  (feet  above  mean  sea  level) ♦ The  fol- 
lowing elevations  were  obtained  through  field  measurements 
that  were  based  on  the  elevation  of  tue  water  surface  at 
normal  pool  (el.  1168.0)  as  defined  on  U.S.G.S.  7.5  minute 
series  topographic  quadrangle  Greensburg,  Pennsylvania  (see 
Note  3,  Sheet  2,  Appendix  C) . 


Top  of  Dam 
Maximum  Design  Pool 
Maximum  Pool  of  Record 
Spillway  Crest 
Outlet  Upstream  Invert 
Outlet  Downstream  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1171 

Not  known 
Not  known 
1168 

Not  known 
Not  known 
Not  known 
Not  known 


d.  Reservoir  Length  (miles) . 

Top  of  Dam  0 . 2 

Normal  Pool  0.2 


e.  Storage  (acre-feet) . 

Top  of  Dam  300 

Normal  Pool  230 


f.  Reservoir  Surface  (acres) . 


Top  of  Dam  11 

Normal  Pool  9 


g . Dam. 

Type 

Length 

Height 

Top  Width 

Downstream  Slope 
Upstream  Slope 

Zoning 


Earth 

480  feet  (field 
measured) 

36  feet  (field 
measured) 

18  feet  (field 
measured) 

2H : IV  (field  measured) 

2H:1V  (as  per  PennDER 
files) 

None  indicated 
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Impervious  Core 


Grout  Curtain 
Diversion  Channel. 


Spillway 

Type 


Channel  Width 


PennDER  files  indicate 
the  embankment  was 
constructed  with  a 
puddle  cutoff  the 
location  and  dimensions 
of  which  could  not 
be  ascertained. 

None  indicated 

Trapezodial- shaped 
channel  constructed 
parallel  to  the 
western  shore  of  the 
lake  extending 
upstream  from  the 
embankment  to  the 
culvert  passing 
beneath  U.  S.  Route  30 
(total  length  = 

1,500  feet;  see 
Figure  1) . 


Uncontrolled  concrete 
channel  with  masonry 
wingwalls. 

5 feet 


Channel  Length 
Crest  Elevation 
Upstream  Channel 
Downstream  Channel 


Outlet  Conduits. 


15  feet 
1168 

Not  applicable 

The  spillway  discharges 
directly  into  the 
trapezoidal- shaped 
diversion  channel  at 
a point  approximately 
35  feet  upstream  of 
the  embankment. 

The  outlet  works 
reportedly  consist 
of  a 16-inch  diameter 
C.I.P.  outlet  and  a 
20-inch  diameter 
C.I.P.  blowoff  which 
extend  through  the 
embankment  and  are 
valved  within  the 
downstream  gate 
house. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

a.  Design  Data  Availability  and  Sources. 

1.  Hydrology  and  Hydraulics.  No  design  data, 
calculations,  or  reports  are  available. 

2.  Embankment.  No  design  data,  calculations,  or 
reports  are  available.  Limited  data  pertaining  to  the 
design  features  of  Jeannette  Dam  are  contained  within  PennDER 
files  in  the  form  of  inspection  reports,  dated  photographs, 
and  miscellaneous  correspondence.  No  design  or  construction 
drawings  are  available. 

3.  Appurtenant  Structures.  See  2 above. 

b.  Design  Features. 

1.  Embankment.  Based  on  the  information  con- 
tained in  PennDER  files,  general  statements  can  be  made 
regarding  the  embankment  design.  The  embankment  was  con- 
structed in  1888  or  1889,  and  aside  from  minor  crest  regrading, 
has  apparently  not  undergone  any  major  modifications.  The 
embankment  measures  36  feet  high  and  approximately  480  feet 

in  length  along  its  centerline.  The  downstream  slope  is 
2H:1V  and  the  crest  is  18  feet  wide.  According  to  the 
information  available,  the  upstream  slope  is  also  2H:1V  and 
the  embankment  is  159  feet  wide  at  the  base.  An  inspection 
report  dated  1915  indicates  that  according  to  original 
plans,  the  embankment  was  constructed  of  rolled  earth  with  a 
puddle  cutoff  wall. 

2.  Appurtenant  Structures. 

a)  Diversion  Channel.  The  diversion  channel 
is  an  unlined,  trapezoidal-shaped  channel  located  parallel 

to  the  western  shore  of  the  lake.  The  channel  is  approxi- 
mately 1,500  feet  long  as  measured  from  the  centerline  of 
embankment  at  the  left  abutment  to  the  downstream  end  of  the 
culvert  that  passes  beneath  0.  S.  Route  30.  The  dimensions 
of  the  cross-sections  vary,  with  the  channel  being  somewhat 
wider  and  more  nearly  rectangular  along  its  upper  reaches 
(see  Sheet  5,  Appendix  C) . 

b)  Spillway.  Two  spillway  structures  are 
presently  associated  with  the  Jeannette  Dam.  The  spillway, 
constructed  as  part  of  the  original  facility,  is  a cut  stone 
structure  located  along  the  embankment  centerline  at  the 
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left  abutment.  It  consists  of  a combination  drop-inlet  and 
overflow  structure  designed  to  accept  flow  from  the  diversion 
channel  and  discharge  it  into  the  natural  stream  below  the 
embankment.  Flow  from  the  reservoir  may  have  exited  via 
the  plugged  overflow  conduit  adjacent  to  the  concrete 
spillway  (see  Figure  2) , into  the  diversion  channel  and  the 
drop  inlet.  The  second  spillway  structure  associated  with 
the  facility  was  added  in  1955  and  is  located  approximately 
35  feet  upstream  of  the  embankment.  The  structure  is  a 
small,  concrete  channel  with  masonry  wingwalls  and  connects 
the  lake  with  the  adjacent  diversion  channel.  The  spillway 
channel  is  15  feet  long  and  5 feet  wide  with  wingwalls 
measuring  slightly  over  2 feet  high  (see  Photograph  4) . 

c)  Outlet  Works.  Little  information  is 
available  regarding  the  outlet  works  at  Jeannette  Dam. 
Historical  reports  indicate  that  a 16-inch  diameter  C.I.P. 
supply  line  and  a 20-inch  diameter  C.I.P.  blowoff  line 
extend  through  the  embankment  and  are  valved  at  the  gate 
house  located  at  the  downstream  toe.  The  16-inch  diameter 
outlet  conduit  is  reportedly  laid  at  or  above  natural 
ground.  In  contrast,  the  20-inch  diameter  blowoff  was 
reportedly  laid  in  a trench  several  feet  below  the  ground 
surface.  The  exact  locations  of  the  conduits  through  the 
embankment  are  not  known. 

c.  Design  Data  and  Procedures. 

1.  Hydrology  and  Hydraulics.  No  design  data  or 
information  relative  to  design  procedures  are  available. 

2.  Embankment . None  available. 

3.  Appurtenant  Structures.  None  available. 


2 . 2 Construction  Records. 

No  construction  records  are  available  for  the  facility. 


2. 3 Operating  Procedures. 

There  are  no  formal  operating  procedures  adhered  to  by 
the  present  owner  and  the  facility  is  essentially  self- 
regulating. 


2.4  Other  Investigations 


There  are  no  available  records  concerning  formal  studies 
or  investigations  of  Jeannette  Dam  other  than  inspection 
reports  from  PennDER  files  dating  to  1915. 


2.5  Evaluation. 


Information  contained  in  PennDER  files  indicates  the 
Jeannette  Dam  was  constructed  in  1888  or  1889.  The  earliest 
available  records  are  dated  1915  or  approximately  25  years 
after  construction.  Little  engineering  data  and  no  drawings 
are  available  relative  to  the  design  and  construction  of 
the  facility;  however,  sufficient  information  is  available 
to  make  a reasonable  Phase  I evaluation  of  the  dam  and  its 
appurtenances . 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General . The  general  appearance  of  the  facility 
suggests  that  it  is  in  poor  condition. 

b.  Embankment.  The  embankment  was  found  to  be  in 
poor  condition.  Major  deficiencies  included  a large  hole  in 
the  downstream  slope  and  a deep  erosion  ditch  along  the 
entire  left  abutment-embankment  contact.  The  hole,  located 
about  150  feet  from  the  left  abutment,  is  about  15  feet  in 
diameter  and  4 to  5 feet  deep  (see  Figure  1 and  Photograph  12) . 
Discussions  with  a representative  of  the  owner  indicated 

that  the  hole  resulted  from  a break  in  the  terra-cotta 
conduit  which  once  carried  flow  from  the  drop  inlet. 

Probing  through  the  debris  within  the  depression  verified 
that  the  conduit  was  in  fact  broken  at  this  location  and  has 
not  been  repaired.  The  owner's  representative  indicated 
that  the  conduit  is  clogged  and  non-functional. 

The  erosion  gulley  along  the  left  abutment-embankment 
contact  has  resulted  from  the  apparent  clogging  and  malfunc- 
tioning of  the  drop-inlet  spillway  system  (see  Figure  2 and 
Photographs  5 through  8) . This  deficiency  is  most  serious 
and  actually  threatens  the  stability  of  the  entire  embank- 
ment. Minor  deficiencies  include  a general  neglect  of 
embankment  maintenance  and  a small  seep  along  the  right 
abutment.  The  downstream  slope  was  strewn  with  litter  and 
overgrown  with  bushes  and  small  trees.  The  seep  at  the 
right  abutment  emanates  from  about  mid-height  of  the  embank- 
ment and  has  been  noted  in  previous  inspection  reports  as 
early  as  1915. 

c.  Appurtentant  Structures. 

1.  Diversion  Channel.  The  diversion  channel,  in 
general,  was  observed  to  be  in  good  condition  although  in 
need  of  maintenance  (see  Photographs  9,  10,  11).  Specific 
items  of  concern  are  the  silted  condition  of  the  outlet  end 
of  the  highway  culvert  passing  under  U.  S.  Route  30  (Photo- 
graph 11) , the  apparent  breach  of  the  separating  dike  and 
obstructions  in  the  channel  as  it  passes  under  a concession 
stand  shown  in  Photograph  10,  and  the  obstruction  from 
fallen  trees  shown  in  Photograph  9.  These  deficiencies  in 
the  channel  system,  although  impairing  the  designed  function 
of  the  channel,  have  little  detrimental  effect  on  the  per- 
formance of  the  overall  facility  during  a major  flood. 
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2.  Spillway  Structures.  There  are  two  spillway 
structures  associated  with  this  facility,  both  of  which  were 
found  to  be  in  poor  condition. 

The  small  channel  spillway  located  between  the  reservoir 
and  diversion  channel  is  shown  in  Photograph  4.  As  indicated, 
the  end  of  the  spillway  adjacent  to  the  diversion  channel 
has  settled  and  cracked  apparently  as  a result  of  under- 
cutting. Under  low  flow  conditions,  discharge  actually 
passes  under  the  structure  and  into  the  diversion  channel, 
further  undercutting  the  slab.  The  downstream  masonry  wall 
has  cracked  beneath  the  wood  plank  walkway  and  has  also 
rotated  several  inches. 

The  condition  of  the  original  drop-inlet  structure  is 
shown  in  Photographs  7 and  8 . The  extent  of  erosion  and 
deterioration  is  readily  discernible  when  compared  with 
Photograph  6 taken  in  1915.  Approximately  16  feet  of  soil 
has  been  eroded  from  all  sides  of  the  structure  to  the 
extent  that  the  foundation  is  being  undercut  along  its  left 
corner,  seriously  endangering  its  stability.  The  erosion 
also  threatens  the  stability  of  the  embankment  and  its 
natural  soil  foundation  in  the  area  of  the  inlet  structure 
and  along  the  left  abutment-embankment  contact. 

The  outlet  pipe  has  remained  intact  at  the  spillway 
structure;  however,  as  previously  noted  the  pipe  is  reportedly 
clogged  and  is  broken  within  the  downstream  slope.  Further- 
more, the  location  of  the  outlet  end  is  unknown  and  is 
presumably  buried  by  sediment  near  the  toe  of  the  dam. 

3.  Outlet  Works.  Based  on  interviews  and 
observations  made  during  the  inspection,  the  outlet  works  at 
Jeannette  Dam  appear  to  be  inoperable.  The  present  owner 
knows  little,  if  anything,  about  the  system  and  has  never 
maintained  it.  The  gate  house  structure  (see  Photograph  13) 
is  dilapidated.  Valves,  where  visible,  are  heavily  corroded, 
and  the  valve  pit  is  flooded  presumably  by  a continual  flow 
emanating  from  a 3/4-inch  broken  pipe  of  unknown  origin 
within  the  valve  chamber.  In  addition,  there  is  an  apparent 
vault  or  valve  pit  located  just  downstream  of  the  gate 
house,  also  flooded,  of  which  no  records  are  available.  The 
outlet  end  of  the  blowoff  line  could  not  be  located  and  is 
presumably  also  buried  by  sediment.  The  owner's  represen- 
tative indicated  that  the  supply  line  had  been  disconnected 
and  capped  by  the  previous  owner  at  the  time  of  transfer. 

d.  Reservoir.  Mountain  Valley  Lake  is  a small 
reservoir  with  a surface  area  of  approximately  10  acres. 

The  reservoir  is  flanked  by  steep  wooded  slopes  to  the  east 
and  west  (see  Photograph  2).  U.  S.  Route  30  bisects  the 
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watershed  along  the  southern  edge  of  the  reservoir  and 
consequently,  the  complexion  of  the  watershed  is  becoming 
increasingly  urban  (see  Regional  Vicinity  Map,  Appendix  G) . 

e.  Downstream  Channel.  The  stream  immediately  below 
Jeannette  Dam  flows  in  a northerly  direction  through  a broad 
wooded  valley.  At  a point  approximately  1,300  feet  down- 
stream, the  channel  turns  at  approximately  90  degrees  and 
follows  a westerly  route  that  parallels  the  Penn  Central 
Railroad  tracks  into  the  City  of  Jeannette.  A building 
owned  by  the  railroad  and  manned  24  hours  per  day  is  located 
between  the  tracks  and  the  stream  approximately  one  mile 
from  the  embankment  (see  Photograph  15)  and  is  the  first 
structure  that  would  possibly  be  affected  by  flooding  condi- 
tions as  a result  of  an  embankment  breach.  At  least  three 
to  four  homes  (see  Photograph  16)  and  industry  are  also 
located  along  the  stream  as  it  approaches  Jeannette  (see 
Regional  Vicinity  Map,  Appendix  G) . Consequently,  the 
hazard  classification  for  the  facility  is  considered  to  be 
high. 


3.2  Evaluation. 

Based  on  field  observations,  the  condition  of  the 
facility,  at  the  time  of  inspection,  was  considered  unsafe 
and  in  need  of  emergency  remedial  action.  A meeting  attended 
by  representatives  of  the  owner,  PennDER,  Corps  of  Engineers 
(Pittsburgh  District) , and  the  inspection  team  was  held, 
following  the  inspection,  in  which  emergency  action  to 
temporarily  prevent  further  erosion  of  the  spillway  channel 
was  discussed.  PennDER  subsequently  issued  a formal  letter 
notifying  the  owner  of  the  unsafe  conditions  and  required 
remedial  action. 

It  is  emphasized  that  the  above  action  was  considered 
as  a temporary  measure.  An  in-depth,  detailed  evaluation  of 
the  spillway  system  and  outlet  works  is  necessary  with 
subsequent  remedial  measures  as  required. 


U 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

There  are  no  formal  operating  procedures  associated 
with  Jeannette  Dam  and  the  facility  is  essentially  self- 
regulating. Typically,  low  inflow  is  diverted  around  the 
reservoir  via  the  diversion  channel.  Excess  inflows  into 
the  reservoir  are  discharged  through  the  small  concrete 
channel  spillway  (see  Photograph  4)  into  the  diversion 
channel.  The  outlet  conduits  are  apparently  never  operated 
and  appear  to  be  inoperable. 


4.2  Maintenance  of  Dam. 

Aside  from  clearing  the  embankment  every  several  years, 
no  regular  maintenance  is  performed  at  the  facility  and  no 
formal  maintenance  manual  is  available. 


4 . 3  Maintenance  of  Operating  Facilities. 

Based  on  observations  made  during  the  visual  inspection, 
no  routine  maintenance  is  performed  on  the  operating  facil- 
ities. 


4.4  Warning  Systems. 

There  are  no  formal  warning  systems  associated  with 
this  facility. 


4. 5  Evaluation. 

There  are  no  formal  manuals  or  procedures  for  main- 
taining Jeannette  Dam  or  its  operating  facilities.  Con- 
sequently, serious  maintenance  related  deficiencies  have 
developed.  In  addition,  there  is  no  formal  warning  system 
in  effect  at  this  site. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1 Design  Data. 


No  design  data,  calculations,  or  reports  are  available. 


5.2  Experience  Data. 

No  records  of  spillway,  diversion  channel,  and/or 
outlet  conduit  discharges  are  available. 


5. 3  Visual  Observations. 

Based  on  visual  observations,  both  spillway  structures, 
outlet  conduits,  and  the  discharge  channel  are  in  poor 
condition.  The  deficiencies  are  of  such  extent  that  the 
facility  is  considered  unsafe  in  its  present  condition. 


5. 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capa- 
bilities of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 


5 . 5  Summary  of  Analysis 

a.  Spillway  Design  Flood  (SDF) . In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide- 
lines for  Safety  Inspection  of  Dams  for  Phase  I Investi- 
gations, the  Spillway  Design  Flood  (SDF)  for  Jeannette  Dam 
ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the 
PMF . This  classification  is  based  on  the  relative  size  of 
the  dam  (small) , and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high) . Due  to  the  high  damage 
potential,  the  structural  condition  of  the  spillway  and  dam, 
and  the  question  of  the  exact  source  of  the  reservoir  water, 
the  SDF  for  this  facility  is  considered  to  be  the  PMF. 
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b.  Results  of  Analysis.  Jeannette  Dam  was  analyzed 
under  present  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  assumed  normal  pool  elevation 
of  1168.0  feet  and  discharging  into  the  diversion  channel 
which  parallels  the  reservoir.  The  low  level  outlet  works 
of  the  dam  were  found  to  be  inoperable  during  field  inspec- 
tion and  were  disregarded  in  this  analysis. 

Two  major  assumptions  were  made  in  order  to  perform 
this  evaluation.  The  first  assumption  dealt  with  the  reser- 
voir discharge  control.  As  explained  in  Section  3,  the 
original  drop-inlet  spillway  structure  was  and  is  non- 
functional, which  has  caused  the  diversion  channel  dis- 
charges to  flow  around  the  spillway.  The  channel  discharges 
have  eroded  away  the  earth  which  once  surrounded  the  struc- 
ture, with  the  erosion  propagating  upstream  along  the 
channel.  Presently,  a free  overfall  section  of  the  diver- 
sion channel  controls  the  facility  discharges  (see  Appendix 
D,  Photographs  4 and  5,  and  Appendix  C,  Sheets  7 and  8). 
Since  the  channel  is  unlined  earth,  there  is  no  reason  to 
believe  that  progressive  upstream  erosion  will  not  continue 
under  high  flows.  However,  it  was  assumed  that  the  present 
free  overfall  control  was  stable  enough  so  that  some  eleva- 
tion discharge  relationship  could  be  computed  for  the  dam. 

The  second  major  assumption  dealt  with  reservoir 
inflows.  About  1/2  of  the  potential  reservoir  inflow  is 
somewhat  controlled  by  a 2-1/2-  by  4-foot  concrete  box 
culvert,  which  passes  beneath  U.  S.  Route  30,  prior  to 
discharging  into  the  reservoir  diversion  channel.  Although 
the  peak  inflow  into  the  reservoir  area  could  possibly  be 
attenuated,  to  some  extent,  by  the  highway  embankment 
(depending  on  the  discharge-storage  relationship  of  the 
culvert) , possible  beneficial  effects  were  ignored  in  this 
Phase  I study. 

The  diversion  channel  directly  drains  about  80  percent 
of  the  basin  area  and  originally  had  no  direct  connection  to 
the  reservoir.  However,  in  1955,  a small  concrete  spillway 
was  constructed  through  the  dike  which  separates  the  reser- 
voir from  the  diversion  channel  (see  Photograph  4) . Even 
more  recently,  the  dike  was  breached  (due  to  overtopping) 
near  the  upstream  end  of  the  reservoir  such  that  any  flows 
above  normal  will,  at  least  partially,  enter  the  reservoir 
(see  Photograph  10) . Therefore,  it  was  also  assumed  that 
all  inflows  passed  directly  into  the  reservoir,  with  reser- 
voir outflows  controlled  by  the  diversion  channel . 

In  addition  to  the  above  assumptions,  it  was  assumed 
that  the  stream  channel  downstream  from  the  dam  was  dry 
prior  to  the  routing  of  the  dam  outflows.  All  pertinent 
engineering  calculations  relative  to  the  evaluation  of 
Jeannette  Dam  are  provided  in  Appendix  C. 
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Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Jeannette  Dam  could  accommodate  about  60  percent  of  the  PMF 
prior  to  overtopping  of  the  embankment  (Appendix  C,  Summary 
Input/Outout  Sheets,  Sheet  L) . However,  as  stated  previously, 
the  elevation-discharge  relationship  of  this  facility  was 
based  on  an  erodible  control  section,  and  thus,  the  computed 
relationship  may  not  be  representative  of  actual  conditions. 

The  capacity  of  the  old  spillway  structure  was  reported  to 
be  about  200  cfs  (see  Appendix  C,  Sheet  1,  Note  1 for  Reference) , 
so  that  if  the  old  structure  was  fully  functional,  the 
discharge/storage  capacity  of  the  dam  would  only  be  about  32 
percent  of  the  PMF  (Summary  Input/Output  Sheets,  Sheet  L) . 

In  any  event,  since  the  SDF  for  this  facility  is  the  PMF, 
Jeannette  Dam  will  be  overtopped  and  could  possibly  fail 
under  moderate  to  low  frequency  floods  of  less  than  SDF 
magnitude.  However,  in  its  present  condition,  the  dam  could 
possibly  fail  prior  to  overtopping  due  to  the  poor  structural 
condition  of  the  spillway  area  (see  Section  6 for  explanation) . 


5. 6 Spillway  Adequacy. 

Since  the  adequacy  of  a spillway  is  based  on  the  prob- 
ability of  embankment  overtopping  under  1/2  PMF  to  PMF 
conditions,  and  under  existing  conditions,  Jeannette  Dam  can 
possibly  pass  a flood  of  0.6  PMF  magnitude,  the  spillway 
system  is  considered  inadequate,  but  not  seriously  inadequate. 

This  condition  exists  by  virtue  of  the  erosion  and 
downcutting  of  the  discharge  channel  around  the  old  spillway 
structure  and  left  abutment,  thereby  increasing  the  hydraulic 
capacity  of  the  channel,  if  it  can  be  assumed  to  be  stable. 
This  action  has,  however,  created  a condition  of  potential 
embankment  instability  from  loss  of  toe  support.  Thus, 
although  not  seriously  inadequate,  the  spillway  system  is 
considered  structurally  unsafe. 

The  above  spillway  adequacy  classification  is  applicable 
for  the  condition  observed  at  the  time  of  inspection. 

However,  if  the  original  spillway  structure  were  restored, 
as  designed,  its  classification  would  be  seriously  inadequate, 
since  the  embankment  would  be  overtopped  and  probably  breached 
by  floods  of  less  than  1/2  PMF  magnitude  and  breaching  would 
probably  lead  to  serious  downstream  consequences  (see  Section 
6.1).  ? 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1 Visual  Observations. 

a.  Embankment . The  conditions  observed  during  the 
field  inspection  suggest  the  embankment  is  in  poor  condi- 
tion. The  general  appearance  of  the  facility  suggests  a 
lack  of  maintenance  and  care.  This  is  considered  serious  in 
the  light  of  the  age  of  the  facility  and  its  hazard  class- 
ification. 

The  condition  of  the  discharge  channel  just  beyond  the 
embankment  toe  and  at  the  left  abutment  is  considered 
critical.  Extensive  erosion  observed  within  this  area  is 
affecting  the  stability  of  the  embankment,  as  lateral 
support  is  removed  from  the  toe.  Although  the  overtopping 
analysis  of  Jeannette  Dam  (Section  5.5)  indicated  that  the 
dam  facility  could  accommodate  a flood  of  about  60  percent 
PMF  magnitude,  it  is  felt  that  the  dam  could  fail  prior  to 
overtopping  due  to  the  existing  poor  structural  condition  of 
the  spillway.  Failure  would  likely  be  by  sudden  embankment 
slumping  and  ensuing  downcutting  following  erosion  of  the 
toe  of  the  dam  by  the  reservoir  outflow.  (All  reservoir 
outflow  is  presently  channeled  along  the  embankment  left 
abutment-natural  earth  contact  and  then  along  the  toe  via  a 
large  eroded  ditch.)  Several  feasible  alternatives  were 
analyzed  since  it  is  difficult,  if  not  impossible,  to 
determine  exactly  how  or  if  a specific  dam  will  fail.  It  is 
assumed,  though,  that  failure  will  be  sudden. 

The  Modified  HEC-1  Program  was  used  to  conduct  the 
breaching  analysis,  assuming  that  a quick  continuous  down- 
cutting type  of  breach  could  approximately  model  the  above 
described  actual  type  of  failure  expected.  The  1/2  PMF  was 
chosen  as  the  failure  flood  with  breaching  initiated  by  the 
1/2  PMF  peak  discharge.  (That  is,  breaching  began  when  the 
reservoir  level  rose  to  the  elevation  corresponding  to  the 
1/2  PMF  peak  discharge.)  The  major  concern  of  the  breaching 
evaluations  is  the  impact  of  the  various  breach  discharges 
on  increasing  downstream  water  surface  elevations. 

Two  sets  of  breach  geometry  were  evaluated  under  a 
representative  failure  time  (total  time  for  each  section  to 
reach  its  final  dimensions)  of  30  minutes  (Appendix  C, 

Sheets  19  and  20) . The  two  sets  of  geometry  were  considered 
to  be  the  minimum  and  maximum  probable  failure  sections.  In 
addition,  an  average  or  more  probable  breach  section  (inter- 
mediate to  the  minimum  and  maximum  sections)  was  analyzed 
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under  both  the  30-minute  failure  time  and  a longer  failure 
time  (one  hour) , so  that  the  effect  of  failure  time  on  breach 
outflows  might  be  examined. 

The  maximum  breach  section  provided  the  largest  breach 
peak  outflow  of  about  12560  cfs,  with  the  minimum  section 
providing  a breach  peak  outflow  of  about  5350  cfs  (Summary 
Input/Output  Sheets,  Sheets  0 and  N) . The  average  or  more 
probable  breach  section  outflows  were  about  11680  cfs  for 
the  30-minute  failure  time,  and  about  6390  cfs  for  the  one 
hour  failure  time  (Summary  Input/Output  Sheets,  Sheets  P and 
R) . The  water  surface  elevations  corresponding  to  the  more 
probable  breach  peak  discharges  at  a section  located  approxi- 
mately 5000  feet  downstream  from  the  dam  (the  railroad 
building  section,  see  Photograph  15)  were,  respectively, 
about  1096.7  feet  and  1095.0  feet;  and  those  at  a section 
located  approximately  6600  feet  downstream  from  the  dam  (the 
bridge  embankment  section,  see  Photograph  16)  were,  respec- 
tively, about  1085.3  feet  and  1084.0  feet.  (Summary  Input/ 
Output  Sheets,  Sheet  T) . The  base  condition  (1/2  PMF  peak 
flow  without  dam  breaching)  elevations  at  these  two  sections 
were,  respectively,  about  1087.3  feet  and  1069.1  feet. 

(Summary  Input/Output  Sheets,  Sheet  L) . Therefore,  the 
increases  in  the  downstream  water  surfaces  above  the  base 
condition  caused  by  the  failure  of  the  present  Jeannette  Dam 
are  on  the  order  of  8 to  9 feet  at  the  railroad  building 
section  (with  the  first  floor  elevation  of  the  building 
approximately  at  1093.0  feet),  and  on  the  order  of  about  15 
to  16  feet  at  the  bridge  embankment  section  (with  the  first 
floor  elevation  of  the  house  located  at  this  section  approxi- 
mately at  1080  feet) . Thus  a failure  of  Jeannette  Dam  could 
lead  to  increased  loss  of  life  and  property  damage  in  the 
downstream  community.  As  it  appeared  possible  that  continued 
erosion  could  result  in  failure  of  the  downstream  embankment 
slope,  an  emergency  meeting  was  called  at  the  facility  to 
establish  a plan  of  temporary  remedial  action  to  alleviate 
the  condition  until  a detailed  evaluation  and  design  could 
be  performed. 

A large  hole,  possibly  excavated  to  expose  a broken 
pipe,  was  observed  at  the  downstream  toe  about  150  feet  from 
the  left  abutment.  This  is  considered  a significant  deficiency 
as  it  presents  a local  weak  area  within  the  embankment  where 
further  problems  are  likely  to  occur.  Since  no  evidence  of 
seepage,  piping,  or  slope  failure  were  observed  in  this  area 
during  the  inspection,  it  is  not  considered  an  immediate 
threat  to  embankment  stability.  Nevertheless,  the  condition 
is  undesirable. 
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>urtenant  Structures. 


1.  Diversion  Channel.  Aside  from  the  breached 
dike  shown  in  Photograph  10,  the  diversion  channel  upstream 
of  the  spillway  structures  is  in  good  condition.  It  is, 
however,  in  need  of  general  maintenance  to  clear  channel 
obstructions  and  partially  plugged  culverts. 

2.  Spillway.  Both  spillway  structures  are  in 
poor  structural  condition.  Discharge  is  currently  under- 
cutting and  eroding  the  foundations  of  both  stuctures.  The 
effect  of  a total  collapse  of  the  drop-inlet  structure  is 
uncertain;  however,  its  immediate  removal  was  recommended  in 
the  previously  mentioned  emergency  meeting. 

3.  Outlet  Conduits.  The  outlet  works  are 
currently  inoperable.  The  gate  house  is  dilapidated  and 
flooded.  The  valves  are  severely  corroded.  The  outlet  end 
of  the  blowoff  pipe  is  not  visible  and  there  are  no  upstream 
controls  on  the  pipe  inlets. 


6.2  Desicn  and  Construction  Techniques. 


No  information  is  available  that  details  the  methods  of 
design  and/or  construction. 


6 . 3  Past  Performance. 

Correspondence  contained  in  PennDER  files  indicates 
that  the  facility  was  constructed  in  1888  or  1889.  Avail- 
able data  also  indicates  that  as  early  as  1915,  and  through- 
out the  life  of  the  facility,  there  has  been  much  doubt 
raised  as  to  the  hydraulic  adequacy  of  the  spillway  system. 
The  new  spillway  structure  was  possibly  added  in  an  attempt 
to  increase  the  spillway  capacity.  No  records  of  major 
floods  are  available. 


6.4  Seismic  Stability 


The  dam  is  located  in  Seismic  Zone  No.  1 and  is  thus 
subject  to  minor  earthquake  induced  dynamic  forces.  As  the 
overall  stability  of  the  embankment  (due  to  erosion  along 
the  toe)  is  questionable,  it  is  possible  that  even  minor 
earthquake  induced  dynamic  forces  could  be  significant  at 
high  pool  levels.  However,  no  calculations,  investigations, 
etc. , were  performed  to  confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


I 


* 


7.1  Dam  Assessment. 

— — — 

a.  Safety.  Visual  inspection  indicates  that  the 
structure  is  in  poor  condition  and  immediate  remedial  repairs 
are  required.  Hydrologic/hydraulic  analyses  indicates  that 
the  spillway  facility,  in  its  present  eroded  configuration 

can  accommodate  a storm  of  about  60  percent  PMF  magnitude 
and  is,  therefore,  deemed  inadequate  but  not  seriously 
inadequate.  Structural  deficiencies  associated  with  the 
facility,  however,  are  of  such  a nature  that,  if  left  uncor- 
rected, could  result  in  the  failure  of  the  dam,  prior  to 
being  overtopped,  with  subsequent  loss  of  life  and  substantial 
property  damage.  Thus,  the  facility,  as  observed  at  the  time 
of  inspection,  is  considered  unsafe  and  in  an  emergency 
condition.  A meeting  was  subsequently  held  at  the  facility 
among  representatives  of  the  PennDER,  Corps  of  Engineers 
(Pittsburgh  District) , inspection  team,  and  owner  during 
which  a course  of  temporary  remedial  action  was  discussed. 

b.  Adequacy  of  Information.  The  available  data  was 
considered  sufficient  to  make  a general  assessment  of  the 
facility. 

c.  Urgency.  It  is  suggested  that  the  recommendations 
listed  below  be  implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  Additional 
investigations  to  more  accurately  ascertain  the  stability 

and  hydrologic/hydraulic  adequacy  of  the  facility  are  considered 
necessary. 


7. 2 Recommendations/Remedial  Measures. 

To  alleviate  the  unsafe  emergency  condition  of  the 
facility,  it  is  recommended  that  the  owner  immediately: 

a.  Draw  down  the  reservoir  until  permanent  remedial 
repairs  have  been  completed. 

b.  Immediately  develop  an  emergency  warning  system 
for  the  protection  of  downstream  residents  should  the  need 
arise.  Included  in  the  system  should  be  provisions  for 
around-the-clock  surveillance  during  unusually  heavy  precipi- 
tation. 
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c.  Remove  entirely  the  old  masonry  drop-inlet  structure 
located  at  the  left  abutment.  The  drop-inlet  conduit  should  be 
disconnected  prior  to  removal  of  the  spillway  and  sealed  at 
all  exposed  ends  (including  those  observed  in  the  hole  at 

the  downstream  toe) . 

d.  Temporarily  backfill  (with  adequately  sized,  well- 
graded  rock)  the  present  discharge  channel  to  restore  lateral 
support  to  the  area  just  below  the  downstream  toe  and  preclude 
further  erosion. 

e.  Retain  a registered  professional  engineer  ex- 
perienced in  the  design  and  construction  of  earth  dams  to 
perform  a detailed  study  of  the  facility  and  more  accurately 
assess  the  capacity  of  the  spillway  system.  The  owner 
should  then  make  required  modifications,  in  addition  to 
those  listed  below,  to  ensure  the  structural  integrity  of 
the  embankment  and  the  hydrologic/hydraulic  adequacy  of  the 
spillway  system. 

Items  to  be  considered  in  the  engineering  assessment 
and  subsequent  remedial  work  should  include. 

f.  Restoration  of  the  outlet  works.  Included  should 
be  provisions  for  valving  the  outlet  conduits  at  both  the 
upstream  and  downstream  ends  and  for  renovating  and  re- 
pairing the  present  gate  house. 

g.  Filling  the  large  hole  at  the  downstream  embank- 
ment toe  near  the  left  abutment  and  restoring  the  area  to 
grade . 


h.  Removal  of  all  materials  and  debris  currently 
obstructing  the  diversion  channel.  Included  should  be 
provisions  for  clearing  the  culvert  beneath  the  concessions 
stand  and  restoring  the  breached  section  of  the  dike. 

i.  Clearing  all  brush,  debris,  and  litter  from  the 
embankment  slopes  and  immediate  downstream  area  to  arrest 
root  growth  and  enhance  future  inspection. 

In  order  to  subsequently  maintain  a safe  operating 
status  at  the  facility  at  all  times,  it  is  recommended  that 
the  owner: 

j . Develop  a manual  outlining  a program  of  regular 
routine  maintenance  for  the  facility. 

k.  Develop  a formal  operations  manual  for  use  at  the 
facility. 
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APPENDIX  A 

CHECK  LIST  - ENGINEERING  DATA 


OUTLETS:  No  design  drawings  are  available.  Discharge  rating  curves  are  not 

PLAN  * available. 

DETAILS 

DISCHARGE  RATINGS 


ENGINEER 
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MATERIAL 

INVESTIGATIONS:  None  available 

BORING  RECORDS 
LABORATORY  TESTING 
FIELD  TESTING 


MODIFICATIONS  Concrete  channel  spillway  between  the  reservoir  and  diversion  channel 

was  constructed  in  1955  according  to  the  owner. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


SIZE  OF  DRAINAGE  AREA:  0.34  square  miles 


NDI  ID  tt  PA-486 

PENN  DER  ID  t»  65-9 
PAGE  5 OF  5 


ELEVATION  TOP  NORMAL  POOL:  1163  STORAGE  CAPACITY:  230  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~ STORAGE  CAPACITY:  I 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~ STORAGE  CAPACITY:  I 

ELEVATION  TOP  DAM:  H71  STORAGE  CAPACITY:  300  acre-feet 

SPILLWAY  DATA 

(spillway  located  between  reservoir  and 
CREST  ELEVATION:  1168  diversion  channel) 

TYPE:  Concrete  channel  with  masonry  wingwalls 


WIDTH: 

LENGTH: 


5 feet 
15  feet 


SPILLOVER  LOCATION:  Approximately  35  feet  upstream  of  embankment 
NUMBER  AND  TYPE  OF  GATES:  None 


OUTLET  WORKS 


TYPE:  16-inch  diameter  C.I.P.  outlet  and  20-inch  diameter  C.I.P. 

’ ' " blowof f 

LOCATION:  valved  at  the  gate  house 

ENTRANCE  INVERTS:  Not  known 


EXIT  INVERTS: 


Not  known 


EMERGENCY  DRAWDOWN  FAC  I L I T I ES : 20-inch  diameter  C.I.P.  blowoff 

valved  at  gate  house  (appears  to 

HYDROMETEOROLOGICAL  GAGES  be  inoperable 

TYPE:  None 

LOCATION:  " 

RECORDS:  ~ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known 

-tfte-r-  a)  Unlined  trapezoidal-shaped  diversion  channel  by-passes  the 
reservoir. 

b)  Original  drop- inlet  spillway  structure  inoperable. 


RECORDED  BY  B.  M.  Mihalcin 
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JUNCTION  OF  EMBANK-  seepage  issuing  from  the  right  abutment  at  the  junction  with  embankment. 
MENT  AND  ABUTMENT,  Otherwise  the  area  is  in  good  condition. 

SPILLWAY  AND  DAM 

Left  abutment  is  experiencing  serious  erosion.  Slope  failure  is  in 
evidence  particularly  around  the  old  spillway. 


Z O 
UJ  Z 

r < 

Z to 

< z 

CQ  O 

r — 
uj  y~ 
< 
> 
a c 

UJ 

in 

CQ 

o 


>1  0) 

3 

<P  4J 

4J 

JJ  3 

>i  3 

JZ  E 

>p  E 

O^P 

3 3 

•P  JJ 

.X  -P 

rP  01 

•p  -a  • 

01  0) 

ip  O' 

.H  c 

3 O 

0}  ip  "P 

JJ 

•P  3 3 

T3 

E O 

3 -P 

X)  01  .P 

■P  P 

C UJ 

3 3 

3 XJ 

0)  O 

3 3 

P -P 

3 -P  J3 

O UJ 

0]  p 

UJ 

3 3 0 

01  -P 

O JQ  -P 

3 T3 

JC 

3! 

ShXJ 

01 

3 P 3 

- — ' ft3 

■P  iP  > 

s ? 

3 3 P 

a 

O'-P  3 

O'  0) 

JJ  01 

■p 

3 P J3 

m 3 

JO  3 O 

1 P 

-p  a 

<N 

01 

— 3 

JJ  3 3 

O' 

C 3 

JJ  3 

3 3 

0)0)  • 3 <u  oi 

E 0)  0)  T-..C  o 

•P  l/l  JJ  XI  5 QJ 
3 -P  (0  P 

A 01  0)  3 

3 • tn  in  Du 

0)  <U  4J  3 

JJ  03  in  OT! 

.C  JJ  JJ  -P  Xi  C 

O'  X 3 
•rl  0)  O'  0)  0) 


U JZ  c 

JJ  -P  P 

s p o 

O JJ  3 JJ 


C -PC 
P p 3 -P 
P 0J  O’  O' 


P 3 -P  3 (U  P 
Uj  3 53  O 
C -P  -P 
OlOHP  c 
C-P  O E 3 

•P  JJ  01  O 0 
3 -P  -P  <H  P C 
0]  T3  P O UJ  X 

n C3  o e 

•P  O 3 CL  O'  3 


O'  >i  O H -P  O 

3 CU-P  3 3 

AS  SCO) 
0)  3 0)  01  3 Oj 

uj  3 3 e -p 

CO  01  T3  < 0)  Qj 


UJ  0. 

e 

uj  a 
> < 
in  uj 

< u o 

UJ  < 

O'  _J  DC 

< x o 
o 

CL  UJ  X 

< a:  x 

o - ^ 


o 

Z 3 
UJ  O' 
t-  H* 
— (/) 


• 

pj 

c 

• 

cu 

4-4  P 

E 

O -H 

•H 

(Tj  rH 

03 

P Oj  (0 

<U 

dJ  <U  -H 

CO 

pj  p p> 

C CO  C 

x: 

(UP  fl 

pi 

V 03  pj 

•H 

CO 

CU  44  £3 

x:  o 3 

-a 

PJ  CO 

o 

c 

p 

POD1 

e 

(0  -P  c 

> 

(U  pj  -H 

0 

C-H  1(1 

o 

„ 03  3 

E C C0 

>1 

c0  O O 

rH 

03  O 

X! 

P 

•H 

d)  (0  O 

CO 

x:  -h 

CO 

pj  C p 

O 

•H  CU 

CU 

4-1  P> 

O CO  C 

•H  «H 

• 

CU 

TO 

co  cu  cu 

Q) 

<0  p x: 

PJ 

£3U 

c0 

PJ 

O 

CU  O -a 

0 

x:  d <u 

rH 

P>  P Cfl 

PJ  O 

CU 

pj  co  a 

JQ 

C0  X 

cu  cu 

•P 

03  x: 

O 

<U  PJ  CO 

c 

PJ  c0 

CO  >iX 

03 

O rH 

•H 

O P-l  4P 

3 

rH  C O 

O 

CU  0 

o 

is 

es 

r 

CU 

P cu 

a 

•H 

a 

<u  cu  X 

CO  pj 

3 

0 • c 

>w 

x:  pj  -h  . 

4-1 

c c 

o 

(U  <u  CU  0 

5 

PJ  E p p 

O 

(0  -X  O PJ 

rH 

co  c x:  co 

.Q 

(0  P 

>,.g  <u  o 

4-4 

P E CO-H 

O 

C <U  P P 

0 (0  CU 

03 

CO  CU  rH  pj 

c 

<0  x:  cu 

w 

S P->  < 03 

1 

-J 

-J 

< LU 

0-  1- 

UJ 

(-0  UJ 

a 

t-  cc 

3 

«-  Q U 

1- 

3 Z Z 

<_> 

a < o 

3 

Z O c/) 

oc 

O 45  UJ 

1- 

o z u.  u 

ID 

— o < 

1-  ^ U- 

1- 

uuoo: 

UJ 

-1  < Z 3 

-J 

i— 

b- 

3 U 

3 

O 

o 

e <u  v p 
me  v 
>1  p ia  c 

H o O 
.n  x:  ■o  • u 

•H  d)  <U 

CO  0 4-1  rP  P 

co  p->  to  & o 

O co  3 « pj 

a CP  u u o 

cu  E 
cu  cu  >i  a m 

P XI  r-t  o -H 
(0  PJ  d)  03 

p a) 

cu  c cu  p .h 

P *H  > (0  i— I 

CU  JS  CU  <Z 

XI  pJ  CO  03  e 

&H  *H  0)  CO 

? <u  > 


0)  a o > E 

CO  > pJ  o 

3H  <U  J-i 

o <tj  p s:  4-1 

x:  > (0  P> 

CU  03 

0)  r-t  a) 

4JHftO> 
<0  < co  P 

Co  >1  cu 

co  c co 

cu  • e <tj 


cu  • E <s  & 

x:  a)  cu  o 

-P  CO  pJ  pJ 

P CO  (0  CO 

CO  JS  03 

•H  £ D 4J  S 

> 

'O  CU  I— I I— I 0) 

CU  P->  (0  3 D1 

C n 

•H  CO  -P  (0  • 

(0  £2  J3  <U 

PJ  CU  • 3 O CO 

C£0  0 0 3 

o -p  <u  tj  -h  o 

O -P  03  JS 

PJ  (0  CO 

<U  C 03  -H  03 

P CU  C <U 

(0  O 3 -P  H 

fl  CHH 

CO  tvH  o 

0)  TO  P 

> (0  >i  • P-> 

<H  HT3  C 

(0  -P  rH  (0  O 

> -H  (0  T3  O 

Q.-H  O C 

P P->  P 3 

3 OJ  P P 

O XI  <0  O C 

ip  +j  a.  o < 


within  the  gate 


£ O C 
(3  0 3 
i>1  t)  H O 
P P h 03 
C P 

O « TS 
CO  a • OS 
flj  3 C P 

e o «j 

P -P  P 
X 03  -P  0 
P 03  -P  P 


03  03  C P 
03  0)  P O 
03  P a-p  W 

•H  (0  tO  tO 
5 CS  « P O 
O -P  Q)  P 
P i— l > cs 

<D  lll-H  B) 

as  x p 03 

P t?3  At 
•P  P >1  CS 
in  X CS  X <3 
3 P 
rH  p P P O 
OS  OS  P 3 
C O w O (D 
cm  P CP 
(0  (UP 

x cm  • its 

CS  -PCM 
P to  3 
03  3 03  Its 
P Q P C 
as  X cs  a)  c 
p its  as  *h 
cs  -P  xi 
c to  C Cr 

OH  0)  IS  C 
CS  ip  E its  -P 
its  At  X -P 
H St  C <H 
H OUOX  3 
as  q x <8  to 
E -h  E ih  as 
w 3 as  to  p 


O E a 
> o ns 
p p 

<D  mm  o 
to  C 
as  to 
p 3 to 
o -h 
as  h 
x mh  as 

P C P 
•h  as 


•p 

4-4 

■d 

c 

X 

3 

C 03  i 

as 

to 

Eh 

in 

o 

c 

as 

to 

tji(P 

o 

(ts 

3 

as 

C 

P 

0 

• 

0 

>i  p 

to 

as 

X 

rH 

rH 

rp 

o 

3 • 

X 

as 

as 

as 

0 

0 X 

c 

P 

p 

&4  rH  fd 

as 

as 

c 

as 

(tS 

UH  rH 

a; 

cn 

(ts 

as 

E 

c 

to 

•p 

P 

X 

MH 

•p 

•H 

rH 

TS 

Its 

cs 

X 

as  as 

X 

in 

o 

>1  C to 

X 

cs 

c 

rH 

p 

rH 

c ns 

p 

<0 

0 

ap 

(ts  X 

p 

•p 

•p 

03 

a c x 

(ts  03 

to 

c 

(tS 

as 

0 as 

! <U 

p 

o as 
as  m > 
x -h 

P to  ts 

as 

x > as 
cr  p x 
3 as  -p 
o to 
p o 
X!  P -P 


TS 

as  • >i 

+S  H H 

ns  as  p 
cs  c o 
o c as 

rH  ItS  P 

x -h 
0!  cs  -o 

■H 

C P 

>iOH 

BSP  O 

3 to  > 

rH  P p 

ih  as  as  • 
•P  > to  ip 
a-p  as  as 
to  T)  p c 
c 

as  >a  as  its 
xcxx 
Eh  ns  P cs 


>1 

• T3  (3 

rH  as  ? 
as  -a  ih 
COP 
C P -P 

its  as  a 


x >i 
c P P 
o c 
■poo 
w p to 

P C (ts 

as-p  E 

•P  03  03 
t3  as  rH 
P o 
as  o 

x as  as  p 
p p x c 


p to  as 
as  to  s ts 


O rH 

>l03  O P 


rH  OS  X rH 

p as  o 
•p  mh  -p  as 
a xx 
to  o 5 p 

rH 

OS  rH  10 
x >1  as  ip 
ph  c as 
„ as  c p 

E p It 3 rH 

o Its  x Its 

P E CS  P 
MH  -P  Its 

x as  a. 
to  o tr 
5 p p c 
o a ns  as 
p ax  x 

IP  < U P 


X 

rH  O P 

as  o ns 
ip  m as 

HHC 

as  as 

P >iX  to 

AS  rH  'P 

a as  p 

P P rH 

•d  (3  as  as 
as  E > c 
p -p  h c 
as  x 3 its 
u o cs  x 
op  cs 
p a as 
ax  as 
c as  p x 

O Eh 

•p  to  o 

p -p  p 

o 

as  «p  p as 
to  as  c a; 


•H 

p 

as 

1 

c 

as 

«s 

0 03 

E 

to 

c 

E 

ip 

p 

03  At 

to 

(3  At 

• 

c 

to 

C 

C 

0 X 

C 

as 

to 

•H 

■p 

3 

id 

! P 

CS 

id 

X 

c 

0 

X 

0 

X 

p 

0 

TS 

3 

P 

E 

as 

E 

•p 

as 

0 

(0 

as 

crx 

as 

MH 

p 

O' rH 

c 

Eh 

0 

(3 

p 

MH 

X 

as 

•p 

as 

CS 

(ts 

p 

X 

>1 

X 

as 

O 

X 

id 

p 

p 

• 

p 

O'1  rH 

cs 

£ 

a 

os 

as 

03 

to 

?3 

MH 

E 

as 

rH 

•H 

as 

03 

0 

0 

(3 

'O 

p 

MH 

rH 

p 

c 

P 

0 mh  p as 

as  as  > 

m x to  x as 

aiPtsp  to 
C C 3 

c mh  as  o 
«s  o p to 
x x 
cs  as  as  as 
p x 

as  o as  p 
as  x c 
a to  ns  p 
tts  os 

x c x 

to  p p o 

1 cs  cr<p 

rH  p c 
os  to  as  as 
T3  as  P P 
•P  3 3 

O CO 
n as  -p  os 
as  x 

a p p • 
as  as  tn 
p o as  • 

Eh  p Mh  d 


partially  obstructed  at 


INSTRUMENTATION PAGE 

ITEM  I OBSERVATIONS  AND/OR  REMARKS NDItt  PA  - 436 


APPENDIX  C 

HYDRAULICS/HYDROLOGY 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of  the 
overtopping  potential  of  the  dam;  and  2)  the  estimation  of 
the  downstream  hydrologic-hydraulic  consequences  resulting 
from  assumed  structural  failures  of  the  dam.  Briefly,  the 
computational  procedures  typically  used  in  the  dam  over- 
topping analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over- 
top the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) , time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage  (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 


c.  Development  of  a failure  hydrograph (s)  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of 
the  peak  discharge (s) , time(s)  to  peak  and  maximum  water 
surface  elevations  of  failure  hydrographs  for  each  location. 


SUBJECT 


BY  A T V 


DAM  SAFETY  TOCHl 


B Ann  ftte 


DATE  3- \ 


CHKD.BY  T)TS  DATE  t\-T 


PROJ.  NO. 


SHEET  NO. 


' V (,/' 


OF  ZI 


CONSULTANTS,  INC 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


DAM  ST  A TXD-IX.C.S.— 

HeTY-HT  Op  D>AM  ~ 2<c  FT 

M AXTMufA  Poo  L OtdkAGE  Capactty  30j 
0 Top  qp  bA/n 

N/Cf/V  AL  f'Jv.  Stj  CAOE  CaXPaci-TY  ^ 22  - , 


D A a r o e /V : 


o.  2+  S3  Atr. 


( Ftc  . f l / 


;Fc  _ t irf  r 


s-  } 


FT  (lFF  Al  -T  C I ) 


?LA>,j.«r7i frr«  Cpp  | 
l/SGi  7-C  MtmvIC 
CtOAb  i Si'frMY-'i'i/ 


Ni:->”e  I : 5-r^r /VviE  Value  C'cTAr*/?i  f*::M  Tie  "for, m t LVom  Tut  Jfammf-tc 

O/'ya  Of  Tie  WFiT/^ opelA/VO  Watep.  Company  As 

FuomO  Ta/  PtMVi  bF£  F'LLFS.  The  ^ErjCT  TV-  L r > «'  ~ p : T.-*a* 
The  S toP.vAfL  Capa;  tty  To  75  (*/'u  ..*»  . . 


D am  . cucjrr:  at  t;  t l 


Dam  Site  - Small 


C LFF  I , Tr..-  I ) 


Cl>:  .TFT  OATTuM  - Mli  ,-i 


LFrEO  Cc  «.VA'T 


Re  ig 


l,vEi)  SbF  - '/z  PMF  To  PMF 


< FF  ! Vr  l 


SUBJECT 


CHKO.BY 


D A A1  SAFFTY 
JE.A/s/M  E 
DATE  Z ~ l<o~lr1 


,SiS.Pi~Jrmr^l 


PROJ.  NO. 


7 a - fa/i- 


□uu 

J CONSULTANTS.  INC 


SHEET  NO.  ~ OF 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


_HYD£Q6-g  APH  PAR  A/A  ETE£S 

Length  Of  Lonc-ect  Wate lLcouilse:  C*-)  ~ 0. do  *\r 

L ^ ~ 0 .37  mi  Along  The  Longest  WATe-^coLt.  :r  F£oaa 

The  Laaa  To  ThE  Lewtillili  vi-  i HE  3 

Note  2:  Values  Of  L An^  Lca  Ace  A1fa.su<?£ io  P^oaa  T-ie.  'J-fal 

7.5  Air/NuTE  au£e,  Pa  Qoal  . Also  , All  V/vtacl/ 

A/2£  LeFTA/ED  T/V/  /?C  FELFaJCE  2.  Tn  ThF  *F-Tr.'M 

Entitled  v'  Snyder  Lv^taftTw  Onxt  f4''QL~6*M>“  " 


C+  l.faO 
Cp  « 0.50 


p “T 

1 ouPPlieo  L(  CoE  ; Ijw£  2^  ; 
Ohio  £rvE»i.  EAhTn 


•fp  = I*r'otrti.d  Staa/daeLj  Lac-  ^ /-Gc  ( L*  Lca) 


t, 


|.  L ( O.*30 * 0.3T)  * I.  f / M/C 


R EITjLY 0T_kL_Zo. L-.rA CE  A>~  FA  S AND  STCnAC-E  VOLUME: 


- 5ljCFAC£  A^CA  CSA'}  C?  MoO’Al  Pool  El.  1/43 


9-2  rt^£- 


Norc  3:  5XNC£  DESIGN  0*./wi /vc-i  Wfce  Not  A'jAi|_A'i-F  l~x  '"r><T 
Facxl.t  ry ; No/Wal  Poll  Elevation  WA;  A^;  j.vtf)  To  cc 
//4>S  ft  ^/♦'sl)  Al  Pd  jno  Oav  'Ti'E  U-Oo  - Ga^^ns d oac*  . Pa 
Quad  . The  Ce3Pk.votiC  Su«.falc  /-W-ea  lea-  -fd  j.u 

Tlxs  u}uAi3  /MeALl*  F o AtwOT  •?•  2 Ao  r;  . T NE  A-'  V,A‘_ 
Poll  Ft-f  v-\TTiU  TT - “Tml  A.iuNED  Zat  LM  • ! • >>  <;C0T 
Tup  CAlCllat-tom*  i With  All  0-  ;ieh  f“l r v.-vttvn  . 
Ceiattve  To  It. 


LH 


SUBJECT 


'EAN.V  E m Uj]M 


1-  i»-7  7 


PROJ.  NO. 


SHEET  NO. 


*7 •j - un-  4$., 

X OP  ZZ. 


□uu 

CONSULTANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


- HfS.r£VOT(L  LFN'jTM  ^ I lOOFr  @ fJoCAAA-u  Pjj  u 

£_vc>r  v^X'iTH  ~ 3C»5Fr  @ AJ-fmfc  Poju  f 
StnCEL  fcF-FSr/ 07 /£.  VJxtiTHr  Tz  APtpCC't  MATE  L Y SAJPr  Poa.  THF  i ’r  :' 
(Tf  6F  &T-T/VAH-E  Or  Ct>- t ,V.A  rv -M  Ti»£  Or'  A \ AN.’}  TV  CM  Is  VfcfJ-FC 
£Vo.  N .ytJT  UtLV  To  AdivT  2i-  ' FT*  CP  WTi-M  FV*  T.-»  E PpMAtXlT. 
(cFScuVor/C.  LEtiQTH  -V  A;.v  WrarM  ^ [(  £JO  ,Jj)l//|J3 

.*.  K frirF..f  NT  at  X v E Su£FAc£  /AitF.A  ~ ^ Avo- vurar  h 

- (|  IviOPrU  - Ft')  7>T 

^ °f  ■ 2 A US  ft 

fcrr*  i-'.frj  r atxv'e  /An  fa  r aU^aed  /AcT'jAL  AC £A  £ /0->' (_  A’oot. 

=£*  l>  OiA'F/yjrc/'A;  /'ft'  G-ojd 

— A;i  jfA£  Tii,at  A ^r;F*tvcTit-  SFwTr^M  TanFm  Fa  e a l l f l 

To  The  Dam  otst  T.  Pa^a^-ctc  Xm  -mai3E  Wrr.4 

Af?  £A  Oc'lMlrO  C‘f  ; 

A r 4/2  (bU  *^2.)  * 2/j  D(CW)  rc£-  M / 3 ) 

V/.mfee  £ - 0f*tm  of  £?~cp  Xm  Pr  y /•- ; 

S T:i;  Wrrj-fl  0--  vers  OFct  r.  '/  I.v  "T. 

fT , ,s  7 fl  ft  ^ A / - JF'  c Tri  AT  ; j ,•■'  u A'AXrvto'n  St  • • voliv  i t r T « 

l3 Flow  /V bt.MAu  r3~u  ~ 32  (=  Mer'-'-iT  OF  0 •/'/'  ;r  ;;F» 

A'jaju i ^ H Ft  F<? ; m Th  r "Tjp  Jp  Vv.\  1 1 sJoCmal.  /^•Fajco 

- / FT  CuE  T r f £ I^AT^kAL  V/AllFy  £ ' j ii-fe  f^’WC’S 
T‘>5  „ .t • i'i'A1  ;4/v/i  Ooww  srcF  '/r,  F.vtMA/F.HF/vr  Tjf;  ) , A wc  T :A* 

i a'f.Fa  V-"T."  LfAiM'J  /Aa/0  AmfPM'C  £Fif*  V".  0 n.  UrO  - V’VV 

Lrur.\*  1.7  v rr-p/  D r 0 rT  Am^  £ - *7  ft. 

5“j~  - A <V;r<-voTt  LHNo’A  PrE  P;*-  -c  <T'.iv «. vsTa  Dp-'  •*  “ 5Xrr  ' 


SUBJECT 


_ 

V 

BY 


(nam  tArFTy  TA/:>r.  r,r  vi 

rirr  hAM 

DATE  ?•  ~ I .3  - ~M  PROJ.  NO.  7 3 - ? - 4 -?  • 

DATE  4-l\~Ac\  SHEET  NO.  4 OF  2J- 


□ 

A 

n 

l 

b 

. 

[_J 

CONSULTANTS,  INC 

Engmeers  • Geologists  • Planners 
Environmental  Specialists 


& fcW  _ 


A Am&ASE  ReSCrVOTZ  '/JlLjy  fra  P»T  OF 
r c:  //  j PT/rr 

3«  Pr  " 1 


F"taj Ally  , A.soaae  TViat  TAe  Cr  . ^ r l tV  .ss-a*ctt oajal 

AiPCA  \lAf.TEi  Lr/vjcA c lY  F/Pgaa  A <?  The  F.v^a/uk Tj 
O (2  Tm£  Upatafam  “ajd  7f  TVir  vii*: 


THcf  PC-}*E  (2  /Oo^AL  /ool,  T-jr  wOAV'vTrj  StjJALE 

V^LUAA;"  J2  ( l>  " 32  pt)  : 

[-+  34.4  e'  rr  Ai  sw  i‘*f>  t 3 

V-  C ^-i^C  air- ■) /A. S4i  <■••,., 


A-  (z/?)Li:rr)(‘iiz  *2-er)  - Z/i  (--)  t ii-s)  ~ 7137  er* 

^ II.  4 cY,-t  A-  A -.ivc 


77^7  rr  *■  a Q rrz  \ / 


) ( 1 1 do  f - ^ / -I  2 _ . - tt; 


^3.2  rr 


STfuCfc  Tiff  /Actual  KirrC  A.r  £ 0 L t v.-'r  LTT  Y V Alu£L 

ft  2 3C  ac.-ft  /■  £/‘£t  r | ) — ^ Com.  r_"  : k .-:;.  ' 

ApPLTifb  T All.  CjmPui  Fj  C-;*fiee  v'VllPl'  = / ^9.3  « 2.24“ 


”1” pc  v- IV  t (_eV  AtT'/'I  - StoPa  ££  JCs  t-ATToMS  Flrr^ 

<S r \i em  Ca'  Thc  Nexr  Pal  e-  CV\.e^  Ow  T>»e  4£jv£ 

A iioM  P T T omO 


SUBJECT 


BY 


WJV 


CHKO.  BY  VTS 


h v r.  <=  a rr  t v tm  s r r ^ / 


■TF\-:  rrg  TvVA 


DATE 

OATE 


} !•  T- 


.ct-yaa 


PROJ.NO. 
SHEET  NO. 


f3 4 


5 ' 


OF 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


- E l£\Mttom  - S-T,VA  - £■  /$Fu\Trj*j:Hr/>  : 


POOL 


ELfyATTcN 

Max j(v\ ' 
f'p  r t viT  c 
LFPiH 

D 

AvCFaV*'-*  f 
£e4P*.vorz 
wr4i  rt 

ew 

A»*T  ‘ >*'• 

* r.F<’v»r  r. 
*Sf_T  r'r.rA 

A 

«A>;.Vum 

CfifFvsTii 

L.e«JC-rH 

Cl 

C ju  Pot  Pa  . 

sr.f.v' e 

VO 

V 

rsPeecTE) 

:topac-e 

VO  C'-*  ME- 

Vc 

(FT> 

(F-) 

'F—J 

l (Ft*) 

cfO 

(a-f^ 

CA-F) 

II  2 ^ 

o 

| 

1 

0 

0 

114  1 

5 

51 

nz 

0.4 

, 

J.7 

f MC. 

10 

1 / 1 4- 

14,0 

244 

3.0 

7-0 

IIS  1 : 

IS 

n i 

mo 

5/2 

/»•/  ! 

1 22.7 

1 I5le 

*7  ■> 

222 

3040 

is  33 

24.0 

52.2 

1 1 o 1 

zs 

235 

4750 

O 

■4241 

/07. 7 

IIUCs 

3o 

24  C 

(,<240 

/072 

*1.0 

1 2t.o 

114.3 

i 2 

■a  r 
«. 

7737 

1 1 DO 

7 2.3 

230.* 

1 l(o  7 

32 

37- 

S271 

112  5 

131.3 

; 252.2 

mo 

3 4 

23  3 

*135 

l/7o 

1 13. 1 

I 2 7 J • T 

■ II  It 

; ^ 

2=17 

lito 

/Zo4 

/23. 7 

1 30U 

in: 

4 10 

7340 

/2?3 

123.5 

' 327.2 

1173 

i 

ID  407 

1112 

1 52.  / 

255-7 

V V*2.34- 


L 


NjTE  : TmE  ^Axr.wu/A  St;aA“E 

Tz  Cm  T,vfr  CVorc  CP  2A-r 
(2?rV  *:r^TATT\j£.  -c  t r •; . m : ..*  • 


field 


!Tm  i • e 1 : jr* 


\ 


CD 


~*y 

I 


l-\  ' 


cr-r-  DIrC 


5 

I 

Jvr.r  ^ 


/ 


T 

I 

C * 


crAf” 


j1 

, i 


iv 


Cam  al 
v - 1 . j - m ■ r ■ ~l  o 
.r„  fru-w  •.  SE:+r.n 

3L  2 * i rr  f-'t"  - # Of-  ^ 4vr  *■ 

Cr  ! ’T  cAa4l  ( -V  . . f T '7  C 
J4  Lfr'i'f Ci'MATTVt:  Cc  T -c 
i'Jr.-Vt  A -.wj.L'i  |I  'U  FI  CA  V {.  1 

\/«  ••fiw  j^(«-  * I’-’  - * 

( •"  I ■'  • K * ~ A ' i * 

V'  _.i  IF  =>  NFi-r  * 

?c  . : etc  OrvfV  1 . 'a  ••:  i-..  ' 


- 


SUBJECT 


BY  WJV 

CHKO.  BY 


yrrrv  im:  pfctt ->>/ 


■ E.A  Ay  A/  E TTg  A AM 


- /4-  T4  PROJ. no.  79-^17-  49:? 


SHEET  NO. 


□uu 

I CONSULTANTS,  INC 


OF 2. 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


Pm p calcolati:a/: 

— Ap^p-xr mate  £Ar.virAcL  T'aj.l;e'y  — 24  tm. 

(C~eii£ifOSli2T  r’JC*  To  A 0 <jtATTJM  0 f= 

24- r‘*i  And  An  AvFA  Op  2oO  oi  .«r 

Tm  iooTnwrnriCM  Pfvy vOylvanta  ) 

&EPth  - A itE A - iiUrATfoM  Icne  *7 


(Hcf  2,  Ftg  /J 


(£r *r.  Fra  I J 


Al  F “ 0.34  S-iN't  A5iuM.Z 
To  A ic  2 or  /At  At  fa  li  £ept?£sf=Aj?ATrvE 


That  Data  Pc  war  a/ v.- 

Cf  Tnri  6 A t z n : 


butATToM 

1 PFiCCGNT  o F 

index  t/»tAirAo. 

(HiJA 

C«M 

(s> 

1 QZ,o 

IZ 

1 lo.  0 

24 

i 

l 

/ 3 o • ** 

43 

1 "J  i • w 

(Crr  i Fxc-:' 


- Mop  Be-ok  Factor  C AoTUiTAiETuT  h**-  tAit/u  2 /'re  A-  /£.;  A . 
KirtL  The  LciirtO  LXK£CXHoso£>  Cr  A .SEWeVt:  -St-.*;'-!  Cf  .v  ’/V 
A £ //. ,v t-uf k 6A:r.v  ) Zo££e:rw».rroc*  7-  A DA  -0.24 


SUBJECT 


CHKD.  BY  TT 


AFFTV 


3 FA  ^/^/  F T 


2-  IF.  • 7T 


A 


proj.  no.  7$-G''7-  .<  3 


SHEET  NO. 


~7  OF  '2  ™ 


! ) CONSULTANTS,  INC 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


SPTLL  W AY  CA  p 4 C r T Y 


- Pt,AN  View  Of  Vucim  •.  (m*t  To  Scale  ) 

ry  Fie*  I Pon  Sketch  Of  ZeseevnT.i  tez*  ) 


Lin* 

_i — yj/ff ^ 

H BL»a  Flow 


f WCACM  aVc**  OTirt  / 
IM 
01  Ft 

(ouc-r  turner  x>jt3  jffit).vot«H  * 


Dt\jE^:r.//  :r-rc 
2. 


C-5  C -.ajTtf  * PC7  T _ a4 
OvE  t3  THE  Crtas;»*M  AtJjN')  TW 
teibZAiAL  i.T*utlLL£ 


Plow  — 

“7  l / " : > ~ 


A*  — 

CHANNEL 

iPrLLWAY 


C.D  iPlLvWAN  tf»£PCTJ££ 

\ £*0JFO 

i\  . tr:.  HA^'.  C 


-Re:e<2vcr  it. 


R.E’iftYor^ 


•EM8/'VK,i'fl;r 


/2‘GO  ft 


DrscHAeGE  Cournot-  Sect  tom  ix^etosraLS  : (.Mot  To  Scale) 

*5'  bs  F£C*V  CHAWUEL  iPru.WA'l  Iki  AriiYt  iee-rc.H^ 

The  Cowt/^u-  -ccTro.v  Is  Ve-^  Um-tact  Sr/jce  Jt  Is 

FjuioGE't^  Tn  tAicTr)  AnO  Xi  A HC<0L\jCT  - ~ Tu  £ Cr'-;-X..v 

Aloo/va  The  Actual  Spillway  . Hr-vf  vtV  X*  wtll 

fix  A-.u/yeo  That  Ta£  Ze^ttch  Ti  Talle  Ti  G-r.  ''rj.iLY.2s 


hx 

"’V 


. r> ft o ' sivf...  'v.‘i 

I rLc«  Af  j6  ft  tf!i- 


5.5'  = Yr 


- el  nos.. 


'I  'J  - 


SUBJECT 


i 


DAP  * A ~ El  v TMi.  P r ~.T  T i 


TP  A UN  ETTg  > >\M 


BY  WJJ  V DATE  ~~~  > ~P  PROJ.  NO.  7 3 ~C-  H~  -1  ^ ^ 

CHKD.  BY  t>TsS  DATE  4~l  \-l  ‘l  SHEET  NO.  5 OF  2-2- 


r 


CONSULTANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


> I r ■ \J 


El  ?>-  TTcE  X.n  Cda tre  jl  ^fctxon  Vrcz/jrr Y •.  (an- Tj 


L 


L 


— « 


« 5p t 

'Jee'tc.- 


X 


- C-MTC-o (_  ^ECTXOM  XS  L»CAT£D>  (£  AE'-rUE  / W/  Y_ 


Depth 


£ V,v  - /* akt«vu/y\  Camal  Deeth  P*.roK  T_>  Dam  E*t!.vj.c.«’e-or 

5.5  rr  ) 


0\ £P' '■>  PPT  N c-  ^ 


A i • jw'-T.'ic-  That  The  SoP-Pace  P^pfxce  P Ajis;  T- tcwj.4 

C^rrrcAu  Depth  @ 5ectiow  (1)  : Energy  6ala nce  £etweew 

0)  A/uii  -> 

^ -0 


W A Eni  c 


Stwce 


Y~  ♦ 

23  + Z| 

: Yc  + 

J T 

.:  4 A' 

( £eT  / , f w»  4 D J 

-?r*  — 
w 1 " 

Dt'JcfcP'  i*J 

CAajAl 

V/Eu 

PC  XT' 

r Tn  fp:  . 

ElEVAT  XOAJ 

q a> 

Ta/ 

Pr 

/ 

Vt’ 

C^XTTC/VL 

vJeucXty 

Taj 

'A 

Elcv'ATIoN 

Xai 

pT/ 

A*)} 

Head  Uii 

6 ET  ween 

'X 

and  ^ r~ 

O 

■r - j. 

* 0 ('s 

Ec-ioAi: 

AND 

L.  /V«c  Clo 

. £ tNiw  - Tjo<"vrt 

Y Tl 

^ 2 

» 

+ r 

Yc  4 

^Tc‘ 

Z.r, 

w/  V 

r.  ? pt 

- 


.......  ■ ■ 

r — fnnnm  > i m 


■ liiliMaM  "n  -i 


J 


SUBJECT 


4 


WKE-f-E  n - CHAAJAJEX  £oOC-Ma)ESC  Coe  PrpT.  L X IS  N T ~ £.020  ( Ff.iR 

Flci-D  rwspr.TT)//  And  1 , P&  HZ)  ^ it-  !U$t  a-jltc 

£aotuS  - w £ rr f rCrTF /••:  j An  O i Zlope  Op  TnEE 

can, A :_  ^ 0.001  (A^tX/MATE  JPiTaM  NJ A 'o e.  Tm  P^>o  DFtL  PtlF.  ) 


A,  _ AiMl,+  LACc- j- 

4 + 2 vi(l.J«5-)1*(S~sr-1 


2.13  Ca i.^N.zN&  “That  'The  Czntz  • 

t- Apm'Ft^v  jw  Sm££t  7 


Ts  ft-EPte.r^T i-: T'JZ  OE 

SectTv-v  CD  Gci/^g tvy) 


THoS  , 

/a-v  = 5.5  + 

<* 

2J 

5.4  - 

Yc  2 

’A 

f-o£.  The  T^aacLc: 

Xi  A L S«AA£D 

ZecrroN 

V 

O’XTrcAC 

bePTH 

=> 

_ A 

-a.  - 

Vz 

7, 

Pc-  4 

Myo  /eAutrc 

Ql=47  W = 

Flaw  A’ 

;TA 

A/ 

weePE. 

Ac  = 

" i'-  v/y 

vrw 

= /wc 

Ac-  4 

rt  * 0- 3 

Yc  6yO  J ® 

4 yc  + /■ 

.,  2. 

- /c 

Wc  ~ 4-  + [l( /.3  yt  ) J ~ J-  Z,cyL 

£ 4 t/'3  yc2-  4v,  + /.JV;,1 

.*.  5.4  - '/t+  T'  - yc  + z^4+2.tyt)  = yc  4.  5+i.2yi 

Solve  Fokl  yc  : 

L 5,4  (.  S+  52yc  ) - 9yt  + 5. 2ycz  + 4yt  •*•  l 

0 = 6.Syt*  - 17.  / Vt  - 4 4.  5 


SUBJECT 


MN  fir 


CONSULTANTS.  INC 


PROJ.  NO 


DATE 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


DATE 


SHEET  NO. 


CHKD.  BY 


A (4  3)-*  I • 3 (4 • ? ) 

©nTrrf) 


capacity  Cp  Utcchakcc  -YStcfA 


AX  TXAKr  C Of?v/£ 


A-loa'E  That  T*'£  DrMrccr  V,-  brrcH  Wa'ev  Level  kealI'el 
Et_.  The.  Tt.*e  'The  Kr-r/vvar^  Lfvcc  Readme*  ElU^S. 

(i.5ft  wtle  Im  oj<7  Level  AC-ye  AJop.vvvl  r o l 3 -)rr 

fcisE  Tw>  CrvCLSTiN  tizriri  WAt|5k  Level).  Also,  A-.o^c  That 

El  M -&-5V  The  KF-FV.Virw  Ani)  £rvEC “on  £ sr  * _ -/  level 
£x;£.  At  T* ■ £ 5av\£  /3ate. 


; The  Damn  Facility  Dr 
£Y  Tl\£  DTVE^STiA/  £tt*  <•  SELTTm 
w/  Outflow  s £ r * rc.’-'r  we As  om 


T,M  CAfJA 


K6ifVv  1 

CAM  A . 

C?i;'M 

K r-\ 

tFT)  1 

. tfr) 

[ Tr  £££  ;. 

im  o 

5.5 

21?  i.J 

• i/?/ ; 

C»  4 D 

3.1s)  3.2 

1172.4 

t.5 

; j.r 

.V 

Fle  vat?4*i 

. ft) 

CAM'LL 

SFPfU 

; L£l) 

'FI) 

HL3.0 

— 

IKefc-S 

3.0 

1-1  1 

UM.O 

3.5 

1.9  3 

llisT.5 

4 J 

2.15 

II  T'.u 

4>5 

2.1 v 

/ I ’ 1 i . u 

1 

\ 

5.0 

2,57 

5- 


■TFAMNigTTELLM. 


u 


BY  WJV 


CHKD.  BY  PTS 


DATE  3-21-71 

DATE  H-W-ll 


PROJ.  NO.  . 
SHEET  NO. 


7 5-0)7- 


CONSULTANTS,  INC 


OF  21 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


- CAvTTMC-  Cu£VE  : 


Y,  + S-j  * 


V c ■>  "/73 


v/nprfe  i,  - 


CF  Flow  Xn  C/vuA\ 

of  The  Gf^Tfcou  tecrrou  Taj  Fr, 


UPsrtrA/n 


or,  r OrvE»?ii./v  Caajal  \JSlcc tty  Csfsbt  is)  Jro  FPS  ^ 

Coe/JEiPowi».rAi6-  GerrrcAt  i)Fr ta  Iaj  l Sccrzdc  To 

VcV2^=  AV*Wfc  “ V+  5.2Vc  fSuFtfl)  Tm  FT  . 


rece  evert  | 
fLfvATT'.  rt 

IPO 

CANAL  I 

cepth 

Yi 

(FTl 

- 1 

(TPS) 

*7 

CFTI 

1 M»&.a 

lllcS-S 

3.5 

2.3 

o.  1 

t/'ji  y 

3.5 

2.4  i 

O.  1 

i -A  1 

i ^ 

o.  1 

1 ^ v 1 

i -■  c 

/J73-0  | 

I **  5 

2.S 

0.1 

1170.5  ! 

5,0 

i ^ 

c.  1 

1 171.0 

s.s 

j.i 

o.l 

in/.s 

5-0 

5 3 

? 

v • » 

> 


Yc 

trr) 

1 

Ac 

(FT) 

! ^ 1 
1.-I5LL.L- 

0 

c;fi1 

2.3 

f 

15.  I 

1-Z 

0 

/ 20 

2.1 

2 0.3 

1.7 

/ o J 

2.1 

24,1 

5.2 

— ^ 

■3  «r 

• w 

21.1 

5.5 

3.*| 

25,4 

1.  o 

4-3 

; 4/.z 

1.4 

5iZ 

4.1 

; 4i.5 

41 

4c  - 

5.  1 

: 54.2 

,•  /©•  1 

5,5 

i u.3 

i:.A 

SUBJECT 


by  wjv 

CHKD.  BY  TiT7 


'AM  ATFty  XaJ'.PF  C^T'N 

JEAKlMFTTE  jVW 

DATE  - '2  I ■ 72  PROJ.  NO.  7 3 ■ 'o  I - "1  Ao- 

DATE  H SHEET  NO.  / 2.  OF  2.2, 


r 


CZ 


CONSULTANTS.  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


DAM  EMtiA4;;MFAjr  CAT  r/j  6 cumvE  _ 

A SiOME  That  The  SrAAfiAwki/HEMr  Acts  Ltfe:  A Cee jtfo 

V/ETfC  WhEa/  O'lE&loPPFO  . DtSCHAG-C'EC  /U.C  OfFT/UFO  A Y : 

Gt”  CL  H r Ps-  5-23  ) 

WHF^e  q_-  DrscHAA.se  Taj  cfs^  L~  cA 6 ArJ Length 

Pz  430  FT  (AsM?A5u«eo  Taj  The  Fx-FlO  ) y H = £fpth 
Cf  Wat e *1  Ovet  Tme  im  FTy  Amo 

C=  D xsc  H A hce  Cce.fftlze/jt  - T ( ^/XJ  w/  X.  * 

Sr-eadth  Of  The  Daaa  C^ftt  <=:  3 ft  (4-/«E4iu*E0 

Taj  The  prerio  ) 


PESfCV^Tk.  1 

ELFtATIoN  j 

H 

v'/x 

c' 

1 a 

•i  ; 

cat) 

cr-r) 

C-F-A 

mi. o j 

1 

— 

O 

» 

111). 5 

1 

1 

0.5 

o.n  : 

1 I 

3. it 

5»r  . C W 

1112-0  ! 

1 

M 

! 

i 

a -2-3 

W «e 

1 

2.-1 

| 142:' 

! 

!j 

1 

1/72.5 

• 

• 

i 

l-S 

v .5"  *\ 

2 . C7 

! 

1 

! 2720 

t 

1 

i 

I 

* Va LuEi  OcT/\ JfJfO  n . jAA  /2 


pc  4C 


SUBJECT 


BY  WJV 

CHKD.  BY  firr*. 


'AFFT'I  TiUhr  t T~  / / 


JFui;  F"TE  l /'• 


DATE  - ~ - / ' 7 ^ PROJ.  NO.  r ' - i ’ - 4 r r 

DATE  M - \ \ °\  SHEET  NO.  / - 


OF  22- 


□ 


CONSULTANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


total  FA  ci lttv  e/^m1  u e y|:._ 

Ti'/>i_  6.ATT  (0  G Cuf.ue  * SriLLWAN  " Q_  +-  F/v'6Aa;i;  WUuT  Q, 


EF.Fi?\)c,  rd. 

<FrLL*"V< 

EwcArv^.vtfAJT 

T J 7/\  L 

E'-f  'Mttom 

CL 

Q 

a 

C*T) 

CCFV) 

-»"•>  ) 

1 ItB-C 

o 

r > 

W 

IKS. 5 

113 

— 

1 2o 

II  bio 

1 4 0 

— 

loC 

1 1 (oi-5 

ICw 

— 

20  ; 

in  3,o 

^ 1-  J 

— 

* * \ 

I I'|r  C 

*2 



? 

1 1 • - • w 

^ — w 

IIV.O 

3T  0 

St  0 

ims 

4'eO 

I?'''  \ 

i s; 

mz.o 

/rrr. 

Mao 

i-  r> 

1112.  s 

S -1  0 

2*720 

??  ■ 
w w 2 -*• 

*■  Fic..nv  Sheet  / 1 

"**  FtUAA  S nffr  /2. 


SUBJECT 


BY  WJM 

chko.  by  T):r<; 


h A r A • ^ r F TN  T M 1 P F r C 1 1 

TFAMNF^TF  LW^ 

DATE  2-22-1  *1  PROJ.NO.  75-oH-  -f2  3 

DATE  V -7^  ~ l°f  SHEET  NO.  |4  OF 


n 

CONSULTANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


9~ ATXM6-  COfc-VE-  Fofc-  AtjcCH  COLVE^T  ft  Q3  jSECTTOAi  4 

-SccTXoAt  4 Xs  Looted  « CCOOFT  £owuiTftFA/Y.  F^caThe 
fcA/^v . ALTi'jjC'ri  The  AMtu/vac  Cm/wajec  Xa>  7ms  jF\tto*j 

4 ArfA  X-  C EL  ATT'/ FLY  VJlCE , A pAij  £rMfi  A A//;  /M  EAJT  Wit«  4 
N/\C(lW  AC-H  Culv/EkLT  ^PFAirWG-  CAUSES  Flow  To  t£  C:ll’ c _ 

SFLTTON  A.  Xf'E  4 r-’rv  Trvt  ATf  CCO.^o-  »fCTJ  L/V  CzhFXC  U»  A TtJW  — S’ 

Gx\/£M  Ow  Sheet  19  . 


- AtfCH  X.VEO.r  Y).  Ai?£  Api-(  oxr^A’Fi-Y  : (Non  Ta  Scale T 


- E.  /Jli 

- El  U14- 


- El  ic«4 


I.SfT 


isrr 


3 SET 


— Fpr't.Y~\'ATP  CllvEPt  Amu  St  PSA. h SujPS  ~ /.5<’A  *•  0-0(5  (mP„/i/\  u'S(Ji  i3.UA  L ) 

- The  CuL\ief2-T  IlAtxajg-  Cu^ve  Was  Cd/hPote£>  VrA  THE  HFC-S-  WatE/v 

Surface  Pcoftle  Cda-Putf*.  P.lo6*?a/»>.  i-ltS-1  Calculate:  Novate 
CuftvEi  £y  X'£  Standard  -tep  Wert-tob  214-2~:j)  c^.r; 

On  Mfas ufCO  CC  EsTr.viATtEi  Cfjii- vt^rW.  tr  • 


* MEC-2.  WAT&C  sutFAce  PROFILES  C^se^S  /MA/uoAc)  , ^v:*' ALo.i-r t 5u£*rv»«ir.’ 
CEiOTtk-  , os  AfiMS  CM? S OF  0062, uee*;  , Davts  . Calif.  ; A/tv. 


SUBJECT 


SA M SAFETY  TiMShFCTTOM 

JEANMET7E  MAI 

BY  W-T  V/  DATE  4 - lo-li  PROJ.  NO.  7 h ~ C-  / 2 ~ *4  ? 

CHKD.BY  Trrs  DATE  H ~ VO-")^  SHEET  NO.  /5  OF  2 3 

Oat-a  X-'ji,utte'&  Ja-ts  The  fi'S&t'AM.  Was  Cl’tatmeq  Fte-a/>i  £;th 
FXcld  A1  EALjF r A1  Pajt  A-a/&  Ofise^ATXo/U;  /V/O  TE  &rCCrJ>£-j£&  , Pa 
USC-i  QuAfc. 

The  Eaiv.'aja7ecL  Co£yE  Was  Sta <s.t e O £>'(  The  ioT2-  AseA  j 
C&gfI,  Pkl4(J)  At  A SECtto/O  LdcatEio  * 200  Fr  bS  P7.;f'\  T a E 
Culvert.  The  gAu^ATf/i  Computa-tio/W  C^otj^uEo  U£st/?ea/h 
Iaj  5"0  -r  Tajc heaeats  Uwtxl  THE  fi«dXI>6£  Was  Ekic^^  htekEJO. 

The  ££iog£  Was  Moselle  l.  cy  Tie  A b£MAL  Epzz^e  EdjtzxE 
CSee  /<rF  £r-r£T  |4)  A wo  The  tAcirwATr*.  £Allu.at.7omJ 
We*  e Th£W  C:-^-r7)o.jEL  To  A -Ecttokj  Located  *5  So  ft  O- 
Faoaa  The  e^u>GE.  All  Cieas^.  Irenes  We££  Shaded  ltlc 
Seltiln  4 t,  _i:rcr /S  ) vv/  • e EmSa^ic^Eivt  A*?&  k£fi'ivE]> 

Fbc  ThC  NAt  jC.AL  5ELT.T  Jl^i  . 

Th£  id^iuLTANT  CuL.v Ci2.f  hattajc*  Lu*WE  C DrscHAtiSE  v;  Etle vatxsiu 
£eLATTooiHiF)  Is  GtyE/v  £elow.  The  Suav^a^y  TajAut  Amd  OutPw" 
Of  The  ^aoC‘«2A/»a  Xs  P£t\jTb62>  Oh  Sheets  A To  E £F  The  T/v«,«,4*>  y 
I/ubut  / OutFot  Sheets. 


ELrVATIoW 

CFT) 

U 

(CP4-> 

ElEvATTCM 

(FT) 

a 

(CPi-) 

loLl-  9 

200 

loss.  1 

4000 

[J70.  1 

-}0O 

/ 0 SJ  3 . i 

Sooo 

/ o*T  1 . 3 

JsO  J 

(0S4.0  1 

j vOO 

/ 073-4 

0$O 

|0$>  + .4 

7:0  w 

loao-T 

/GOO 

/ 0*4 . 9 

HOCO 

i 02>I  - 9 

2COO 

ies>«r,4 

7 GCO 

;032.i 

£000 

/5iL ./ 

j 1 \J 

1 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


SUBJECT  _ 

BY  W 
CHKD.  BY 


ftA/A  SAFETY  IM5PF  TTAAJ 

,T FA  N N ETTE  ; A /4 

DATE  4 - 10'  i~t  PHOJ.  NO.  A 4 

DATE  M->0  ~~1  4 SHEET  NO.  I '•>  OF  - — 


! J CONSULTANTS,  INC 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


CHAN  NEL  _$rp  <L A 6£. . VALUfJJS  0 E ^AlLf  0 A b _.  El£4N  k:/vi  E AJ  r 

Assume  That  Secttow  4-  (w/  ka'Ca.t  £e>\c.v£u) 

IS  ^ePtJe^f/OTAT  Ji/E  CF  « | jOg  FT"  £f  CHAw^El  CS  F-iiM  Tr‘E 
£.AI/.£oAfc  6G.TLG-E  EivMEAAuii/rtFAJT.  Sto,5AC~E  Vcj_U'AA5  WtT  MT.V  ThT< 

j.' e Ac .4  Tj  Then  Gtv&n  £4  The  C^oss- SFiTTciuAA  Afe,*  /V\olti oltej> 
Bh  luoOpr  : 

V = ^A  * /kCOFT  ) / 4 254*  pr>Ac 


ELEVATION 

(CT) 

A * 

(PrM 

V 

C/U-Fr) 

|C! o3.7 

— 

0 

(0^3.1 

92.3 

2.4 

1011.5 

100.1 

si 

1 013.9 

2 22.2 

9-2 

1015 1 

231.0 

10.2 

JOS10.7 

050.4 

22.9 

1031.9 

S51.2 

31.* 

!fi  22.1 

1 co3.2 

2-3 

/0«3.X 

till.  4- 

4o.3 

1093.1 

1204. 1 

44.4 

lOfc+Z 

131 1.4 

45.4 

/034.C. 

1414.3 

5/1 

10950 

IS^.d 

55.H 

/ 095.1 

/Hi 3.1 

'«!.(. 

i'0  50.4 

1362.8 

i3 .1 

* Fl£VATToU  vs  TwPo^/VtATTSA;  CoTAX/Vf:}  Pi’.£N\  HFC-2. 

Sheet  E , < v Taj^t  / Oot>.'\t  2 nfzrs . 


DATE 


PROJ.  NO. 


BY  _Y/JV 

CHKD.  BY  TY5S 


A-IO-l6) 


DATE 


SHEET  NO.  I~l  OF  2 A. 


CONSULTANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


DriCMAiiGE  - 5 TO f2 AGE  £ELATT3aJ5  HXp  @ SECT  4 


"HaE  DxiCM  At'GE  - StO  HA&E  teLATroUSHIF  GtVEAJ  gSLOW  Wtll 
is  Drf.PctLV  Iajput  X/uts  HEC-/  Fb£  5£cttoiu  4 £u  4ac£  Op  Xm/>i;tti/.v 
Oaji_v  The  J e lttaw  G-fca1  Err  v As  Wxll  6 £ hotj£  Fj.c. 

^ecTxoAii  2 amo3. 


Q_ 

Ccrs> 

V* 

rAC  -FT-) 

0 

o 

2co 

2.3 

4oo 

4.7 

COO 

G.2 

SCO 

7.3 

/ COG 

23.1 

2 COG 

2 1 . 

XOoO 

3C.Z 

4oco 

4o.O 

EOOO 

437 

GOCO 

4C.S 

7000 

; so.  i 

gooo 

52.7 

^ooo 

53.1 

/ccoo 

G5.2 

i 


* Oto«?.A<3£  Vouu/VvEi  XlUTE£Poi-AT£:i>  FifCM  ia-6l£  Ov  5uE£r  /G, 
6AS£i)  OO  Ei,£v/ATXorJi  OiU  <H£6r  I 5 . 


fcfi/ATrcM  err)  BU-N/ATTON  (rT)  I t rLPVATIOM  <ftJ 

■ 


. D oy/  N st  fifAM  Root  IMG-  secnoNJS 


5HFST  /a  o£  22. 


SFC.TTCN  2.  ® <s/5«  ft  t>5,  OF  DA-" 

( Ktar  CoNFujroc  £■  V A iFRiTA  Srtea.-' 


Iiiff-  - - \~ 


112.0- 


iNVFftt  SueVATtOAV  « II  n ft 
(^^0.03?  ( Fiff-O  crrr-MATT ) 
nu^i-  0-/25  (nwrinwr 

St«a/a  t-i-ope  oc  2.1  %>  <'J5»'-  V'F. 


Z f(5  + 
o 


t 

500 


STATION  (.rr) 


///O  — 


SecTToW  3 a = Sooo  ft  bS  OF  L*A\ 

(•ct  3 5JV>  FT  £>S  OF  CovFi.uF/VCF  1 

In\je<r  6ofvAT-tQA/  a loss  ft 

OtH  * 0.03 S (pm®  FiTiW'-’-Fj 

r\u>6  « 0.115  ; Ot  0.07  CFTFl.OfiTT.wATr'} 

STFCAFV  5<-Cf£  ~ 1.0%  fiii'.Tofo; 


|OSO  •+• 

3 


STATION  £Fr) 


• cwO  ■+• 

0 


I'W.ZW'tfT 

fewMOAfTfS 


tre/v«r/wrAjr- 


Afc  'tt  eci» 


STAT'-m  (ft) 


SFcriaw  As*:  iwOOfr  &S  OF  [AAV 

( * lioor-  05.  5F  'SCTlC.'«J  3") 

Tnvf*.t  euev.NTTeM  * io<.a 

Srirro/A.  5>c»P6  <s  1.5  6/j  (oSatTjFj) 

6*TME  CfrNTWS  ~ i?.;  FT1-  (rr-.-m.  ezrr  - 

r\cm  3.  C -1  ( FI  CL  0 £ - *TA  • -r  ) 

r», ~ 7-*o  , nut  * O.OT  (noEt...- 


SUBJECT 


CHKD.  BY 


u _ r r r ' i xkJ_.h 

JPAMH  ETTf 


4-11-7* 


PROJ.  NO. 


SHEET  NO. 


7 3-1-/ 7-  4 vc 

/^t  OF  2 2, 


; CONSULTANTS,  I 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


be. fac  fi  t aj r-  a ■: - ■ ) a; {--"t  > / ,/c 


/.ltm cas  •-  The  Dam  is  /Jur  Ov/cpt rv’rs  £•<*  T '«r  A 
T“E  A - - ■ z~ lJ"'  < Or  Em^Aa/K  MFi'JT  FAZujk  C Ca f F:  : oS 
or  uF’.;  >h  */i  P/v\F  ^AGwrroLt  Stxl;_  Eyr:":.  Fatlia'.T 
Eoir.  £ ~ Caused  DV  Aecf  L£r?  aX£.£i  To  £ CVa-Xo/v  Whxca  Wru. 

_ u A U/uir*.  Li  p’  *•  * 1 f”/2.  I t'A/J  AJoAv'Al.  p^ovUS  OofF  1 3 t ?■*  E 
Path  of  Thc  U/ulx.ofd  Outflow  G)auu£l  Alo/j3  Th>e  Toe  . The 

tAtWLvivifui  Coc-t  A Solo  Fa1  lluCA  Due  t0 

The  Aea'cuau  Of  The  Toe  AIa-t fatal  , vAi  X Got  -k 
OF  The  Ke^vjutT.Li  ■■>  Loose  ; S E <A  FtuL. 

Tm  O^Lrt  To  /Model  Tnrr  Tvpe  Of  Fatl'^e:  w/  : IT -1  - / A 


Rela.ttvflv  Cv/tft  jOovu'AJCo-r-rrAJ.s- 


A r'/vl 


CoiODTT  TOWS  VJ ILL  £vAluA>T£L  . THE  Xm r”T.--T“  • -- 

Breach  taio-  Wxll  6e  At-  Tc  ArP^xr.v.A  t e iG=<  e*  *o  x*l 
LTorVA  ttoo  CoPPl-P  ofJbT/JS-  To  Tut  PbAl  Vz.  pV/  F Dr.;-,—  „-r 


- Tv  lit  CAL  £ £ AT  To/  ; - 


T»p  &Aa\ 


TiAPfiaTOrtL  B«ACH 
jEttrs V 


stcrrc/u  [ 

STCr itoPF J ( j 
£ VACXtY  L. 

StiCilSKtS  Z 


Cl $ t 


OFP’M  JP 
tfi-E.VtP 
£ HEXC-UT 
OP  oA,'n 


S PTLLV.A'J 


P.>— .'*  vvrl-rii  ;P 

B*X>  J 

i VAUtEV  i ’i 


BY  W JV  DATE  ^ - 12  - *H  PROJ.  NO.  7$  ~Ca<  1 ~ A A 0 

CHKD.BY  7~)lO  DATE  - ZO  - 7f  SHEET  NO.  20  OF  — — 


J CONSULTANTS,  I. 


Engineers  • Geologists  • Planner? 
Environmental  Specialists 


- IAFC-  I - CjAA\  6«.eAC^IMCr  AwAUYiTi  .LMPuTi  : 

. * * + 


PLAN  NUM&PiL 

WtAC>  fiOTTJM 
WTOTH 

AAK.  Jf.CAt  m 
DEPTH 

SEC  TTik) 
sr^CiLo^ei 

E/U  .\c  H 

TTA\£ 

W5EL  LS  STALT 
OF  FATLUtt  Z 

AND  CSA'A'f  MT 

(FT> 

(FT\ 

CHit> 

C FT) 

a? 

Aw  Seer, 

ItEfi’E.Y  wv.ljvr 
TTiwC 

0 

25 

0.5  70  | 

0-5 

1 

mo.  4 

Max  Grcr; 

H 

/so 

35 

A TO  1 

0.  5 

11 70.4 

Ay6  Sfct, 

It 

is 

•je: 

w w 

2 TO  1 

0.  5 

II lo. A 

<3 

Av6  tecTy 

ft'  jlcLC-F  b 

tta-'l 

IS 

35 

2 TO  1 

1-0 

mo -A 

*■  c*FAU  Tt'Vie  - Total  Time  Wee essap.Y  To  j€each  Pxual  c'kF.'U;  OrMewsr;/. 
**  WIFl  Co/?»;FiPo^a.T(OC>  To  >/t  P/v\F  Peak.  ^otplow  CSj/wma^y 
TuPut^OotPOT  5 MEET*  £h5£t L ) 


"TvVE  Ativj£  AsSoAV7T'.-Avi  ,A'£  (SASED  So  MEW  MAT  0M  TuRiA'ArXOKI 
CoiOCfV^T.Otf-  FAi'T/i  fiPFAcMIMS-  pewtuf  j C'f  T /'•  £ CC  B . 

fcAcTXv'SPE  bmfUT,  AmC.  Au>  3 0/U  Trft  PmYjTCAL 
Trte  AaoL  juOir.«<r  T£VVA:  /J: 


COM  STfi.  AIMT 

- H£X6-Hr  Op  Emsaajkmeiot 

“ fMcAMKJvtfUT  ChFLT  L E N6  r H 
(_\n/o  SPELLWAY  ) 

— VailEY  6oTri,v\  W :iTH  § 4 CiArA 

SloEStoPEi 


VALUE 


^ 3o  at  o/u  iXIC 
(.  Sheet  J ) 


4^0  FT  T* r.  v 

ATA:vf  r. 


s;  |£i  FT 

* £ TO  I (j.'U.  1 . r'j  v* 

I 6jt w LFPr  amo  stjtFl 


Valley 


SUBJECT  

BY  Wj  V 

CHKD.  BY  3 


DATA 


AFETY  JM:PF 


J L.\bU)/  £ 

4 - n • t i 


rrE  ‘IAzM 

_ PROJ.  NO.  , 
f SHEET  NO. 


% - & f ' 4 ^ j 

2 I OF  22- 


o 

o 

o 

o 

o 

O 

CM 

CM 

IN 

'T 

T 

•3  r 

r- 

o >1 

~ ^9 


□uu 

CONSULTANTS,  I 


Engineers  • Geologists  • Planner? 
Environmental  Specialists 


1 

c 

N 

<3 

a 

X 

K 

< 

o'1 

- 

$ 

<x 

o 

-» 

LO 

-o 

"N 

h 

— 

-> 

i!  fO 

U1 

\ 

^3 

CO 

A 

< 

3> 

r~ 

- ^ 

rt 
*■  ■ — 

vS 

u. 

* 

V 

r»— 

O 

<1 

s 

c 

* 

**■ 

VJ 

•** 

— 

'A 

< V 
rU  «3 


vb  w 


»Ai  t-r 

i 5 

F A 


r- 

CM  7 
H 


O > 


5 t- 

o 

F £ 


» Z <r:  - 

< < o J \± 
- V *"H  w 

I 


J\  '• 

_ 

^ r l 


^ ^ r~ 


•3  =) 


SUBJECT  

BY  WJ~  V 

CHKD.  BY 


'EANNETTE  SAM 

A - 1^-19  PROJ.  NO.  7£  ~ Lf/ 7-  A 6 (g 

H -"20-7*1  SHEET  NO.  A OF  T 


u ■-  ••  S 

‘ 7-  r4  O 

V.-1  C 

O Z -7  ^ ~Z 

U f I W < 

Sis  5 3 


3 9 

3 r» 

30303 
• • ■ • • 

© 3 3 o 3 

9 

3 


3 3 

© © C 3 3 


3 3 3 .rt  3 
3 » 

3 -M 


I y'  CONSULTANTS,  INC 

Engineers  • Geologists  • Planners 
Environmental  Specialists 

3 

3 3 3 3 3 3 3 

• • • • • • • 

3 3 3 3 3 3 3 


3 3 

3 2 

3 3 3 3 3 
• • • • • 
3 3 3 3 3 
3 


3 

3 

3 

3 

3 

tM 

3 

X 

• 

• 

• 

aJ 

3 

-4 

3 

•9\ 

3 

•.o 

• 

X 

3 

r> 

~ 

2 

3 

3 

© 

2 

3 

>4 

3 

2 

3 

3 

3 

3 

3 

3 

c 

3 

2 

3 

3 

3 

• 

• 

• 

• 

• 

• 

• 

• 

• 

3 

O 

» 

3 

3 

3 

3 

y> 

© 

3 

♦ 

© 

3 

• 

• 

♦ 

• 

3 

2 

X 

© 

cm 

4» 

3 

3 

3 

3 

■* 

♦ 

N 

44 

44 

s 

♦ 

44 

♦ 

* 

3 

X 

3 

3 

3 

o 

© 

bu 

3 

3 

© 

t*5 

© 

© 

3 

X 

3 

3 © 

© 

© 

3 

© 

3 

© 

X 

• 

u 

• 

• 

X 

• 

• 

• 

• 

• 

• 

• 

• 

• 

— 

3 

3 

—a 

3 

3 

O 

3 

3 

© 

2 

© 

2 

m 

«2 

2 

3 

A 

X 

• 

* 

3 

*M 

*N 

< 

Z 

•- 

w 

3 

H 

X 

L> 

3 

'3 

„ 

< 

-a 

3 

3 

Ai 

3 

3 

3 

3 

3 

3 

3 

2 

X 

3 

• 

« 

^5 

• 

3 

3 

3 

© 

3 

2 

?« 

• 

© 

3 

3 

3 

2 

3 

3 

3 

3 

aJ 

'X 

3 

X 

3 

• 

• 

• 

• 

• 

• 

• 

• 

•4 

X 

A. 

Ui 

3 

© 

© 

3 

3 

3 

X 

X 

«4 

P4 

© 

3 

2 

r- 

oJ 

VB 

* 

© 

r* 

3 

3 

X 

a2 

3 

44 

4a 

X 

3 

x 

«-a 

-X 

3 

3 

a! 

3 

2; 

O 

2 

Ai 

© 

3 

3 

• 

• 

X 

• 

* 

X 

3 

2 

3 

CM 

♦ 

3 

3 

3 

3 

2 

3 

3 

3 

<a» 

r* 

n 

<?• 

♦ 

2 

3 

3 

2 

3 

3 

3 

O 

A 

-4 

■< 

♦ 

-M 

3 

3 

3 

3 

3 

© 

3 

■* 

• 

• 

4 

• 

• 

• 

• 

• 

• 

3 

3 

3 

2 

3 

«4 

3 

-n 

< 

3 

♦ 

2 

3 

-n 

j! 

3 

C 

2 

CM 

-4 

CM 

X 

3 

♦ 

— 

• 

3 

r* 

3 

3 

va 

X 

3 

U 

• 

3 

• 

• 

z 

aJ 

3 

3 

*4 

3 

* 

X 

—a 

«r 

a 

•» 

< 

"2 

3 

2 

3 

3 

3 

© 

3 

—» 

3 

3 

3 

3 

3 

3 

X 

3 

3 

3 

3 

3 

3 

3 

© 

«4 

X 

• 

« 

• 

• 

• 

• 

• 

• 

35 

3 

3 

3 

2 

3 

3 

T 

2 

-r 

jS 

>4 

3 

3 

3 

J*l 

<2 

X 

2 

■» 

• 

A 

3 

X 

3 

3 

* 

3 

.■N 

CM 

3 

© 

-3 

3 

» 

• 

« 

• 

• 

X 

4 

44 

3 

Z 

A> 

3 

X 

3 

3 

3 

«*■ 

X 

X 

z 

X 

3 

Z 3 

vj 

3 

3 

3 

3 

© 

r * 

3 

3 

2 

3 

3 

2 

X 

3 

3 

3 

— 

2 

3 

3 

*■*  X 

* 

2 

3 

3 

• 

• 

• 

• 

• 

• 

• 

« 

~ 

X 

A. 

3 

3 

3 

3 

3 

3 

3 

2 

3 

44 

a>  — 

2 

• 

— » 

© 

3 

•3 

3 

3 

3 

•4 

r- 

x < 

rs 

5 

• 

o 

• 

aI 

• 

% 

2 

CN 

-•5  X 

X 

»> 

-3 

3 

vl 

m 

3 

x 

'*4 

z 

3* 

2 

c 

a* 

-*  z 

44 

• 

3 

3 

| 

«• 

3 

A4 

2 

3 

3 

3 

3 

3 

2 

2 

- X 

•* 

X 

3 

3 

3 

2 

2 

3 

2 

A]  AJ 

< 

3 

2 

3 

3 

3 

3 

2 

3 

2 

2 

3 

3 

A*  «* 

3 

z 

3 

2 

• 

• 

• 

• 

• 

• 

• 

• 

t 7 

u 

• 

'A. 

3 

-X 

£ 

•— 

3 

3 

X 

2 

n 

3 

-4 

2 

X 

A t 

A. 

3 

• 

—a 

• 

£ 

• 

a* 

2 

3 

2 

C 

2 

X 

44 

X 

T 

X 

3 

2 

A 

• 

© 

T — 

w 

X 

« 

X 

a* 

C 

aa 

44 

< < 

—a 

X 

■» 

1 

2 — 

•*  rs 

*\ 

•4 

/) 

<4 

*- 

- 

2 

44 

z 

X 

-4  44 

“2 

* 

3 

2 

2 

2 

K 

- 

3 3 

3 3 

3 3 3 3 

• • • • 

3 3^3 
i/l  *» 


3 3 

3 T 
3 3 3 0 
• • • • 
3 3 3 0 


3 3 3 
3 3 3 
3 C 3 3 
• • • • 
3 3 3 3 

T>  2 


3 3 
3 3 

3 T 3 3 


3 

3 

3 3 3 3 
• • « • 

3 3 3 3 
/> 


3 

3 3-^3 
I C I I 
3 3 3 3 


* 3 A 3 
3 

;/» 


J s = 

7 ? t C 


SUBJECT  

BY  WJT  V 

CHKD.  BY  X>L.(Z 


=ANNBTTE  AAM 

4 - ) ^-~19  proj. no.  7 & ~ Cg/7- 4 3( 

*1-20-77  SHEET  NO.  b OF 


r=p  i 

UlJlJ 

CONSULTANTS,  IN' 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


T S 

u v-‘  ^ £ 

O O <u  5 

M ^ "Z 
-r  « 
•O  U.  O S’ 

<=>  ° ill 


*7  ^ 

£ ^ CO 

|j  iJ  J 

-y.  Ui 

^ VT 


n*i<»\N-o  fl«>-n(\Cin®« 

I "H  ^ X i -*l  N tfl  3 ^ 5 > 

x»;NfN*xxr-a>3  o 


~ 3 ^ x* 

x x or*‘«rxx<ro3xxx 

-»"rvx3f,»r-®M^ 


~ X XX  X ^^XOOOXX^ 

PM*TXP*x03-**nx 


h 3)  /,  o oxoxxxxxxx  r-  x -nx  — r^iNoox1 
3'^**'nO'TJ'>*^xr-xrMx  r*;r3r^*xxxcN».'n: 


3'3DX«*-aX«,^'>XaD‘T3  x 
fXOrNOOO'aDX^'-'Nl-^O 


xr^T^p-r*-— ‘p-r^xaDXXJOCD 

oooooooooooooo 


odc  "x^o— itN^/n^^rx  x c 
x -"»:■*•  r -xjdxxjoxoxxx 
oooooooooooooo 


xr>r»r^xxxxxxxxxx 

0330000333003  3 


f-  ^ -*  /J  > 3 XO'.O  — 


*n  n — x ? n o o •+  xx-^*n 

x>'M>xtr*.NX'"oxo^r**< 


vn  -« 

30JN?*0333033330 


XX  Xf^  — r-P^-^P'-'^XXXCX 
OOOOOOOOOOOOOO 


XXX*^XXXXXXXXX 
O 003330330300 


•+  + •+  Ji  r ^©xo.n«*«re-p»/> 
r-  x X 30  .-»  *•>  xr*x^r* 


xoxxxav«.->xo«-xxrs<r 


OO^^OOOOOXOOOO 
X X 

o o 


■n  x .n  jd  » 

X^XX^Xi^X^X-»XXJN 


xx^3*«^,,,^^x0'0-<r»ijx 
XX  xr^r-r^p-r^r-^x®*® 
30030003030033 


xr*.*fcr*r«xxxx®xxxx 

oooooooooooooo 


r«*0«N0-NN,»l^9'^/l  C 

xr-r^r-xxxxxxxxxx 

oooooooooooooo 


oooooooooooooo 

OOOOOOOOOOOOOO 


OOOOOOOOOOOOOO 

ooooooo©  o o © o o © 


©©oooooooooooo 

3333330333033  3 


3333033  0 303333 
33339  3 33333333 
•N  <T  XXOOOOOOOOO© 
-NYMf 


3X0X003000X3X0 
00300000000000 
ATerXXOOOOOOOOOO 
— (N-n^XX.^XOO 


00300000  0 00000 
00300000000  ooo 
-v^xxoooooooooo 
— "M-n^runx^xo  o 


00000000030000 


00000000000030 

p^r^r^r^p-r-^r^f^p-r^r^r^p- 


00000000003000 


xxxxxxxxxxxxxx 

0000000003  0 000 


xxxxxxxxxxxxxx 

00000003  000030 


xxxxxxxxxxxxxx 

00300000003000 


v 00000000030000 

J •••••••••••••• 

_ 00000000030000 


00300300000030 

00000000003030 


OOOOO  000003000 
00300000003000 


000030000  00000303000000 

00000300000000 


00000300003000 

00000300003000 


2 00003000 

•••••••• 

* 00003000 


„ „ ^ ^ ^ 00000003000000  

OOOOO  00030000000000  30003300000000 

OOOOO  t»  «Stttt»TX»»JO  »®t'PI5X«r  C 33  X X X 

3030  0 00000  0 000  0000  0 3000  0 3 00  3 


00000300000000 

00003300000000 


00003000000000 

00003000000000 


00000003000000 

00000003000000 


00000300003000 

00000300000000 


00000000000  3 00 

xx  nxxxxx  xxxxxx 


xxxxxxxxxxxxxx 


30000303303003 
NNNNNNNNNNNM!N  N 


“ 00003000000000  00303303003300  30000300000003 

7 00000000000030  -.-----I**-..*-.-..--.-.  33330330333333 

— — ‘N'N.'M'NMMXtN'N'S'M'N'V'M 

j}  ••••••••••••••  i • » t a l It l » I I t t 

•r.  xxxxxxxxxxxxxx  xxxxxxxxxxxxxx  cc-ocoocccr&ecc 


hJ 

*-» 

vl 

vi 

D 


OX 

■n  «•  O !"*  «*  .O  7*  > X »MT  - X 
X'X3'0-».‘N-n*,or^ 


«■*  X O .«  G*T-*C«  *&-+•*  + 
<r  :n  ;n  -n  :-*  XT'  xx  x o <o>  x ,o 

J * • • • • 

jj  3 N“V^  ^ f il  in  ^ r* 

■cr**r-»r«*xxxxxxxxxx 

oooooooooooooo 


•J8 

X oooooooooooooo 

— aaaaaaaaaaaaaa 

X oooooooooooooo 


or.  o^xxx^OTfsr^oo 
^ :?a>  sy  : ^ 3s^ 

X — -n  3 3(N!S*Mf  XO  — 

— xxx  xxxxxx 

OOOOOOOOOOOOOO 


L w1 


O 0500000000000 
• ••••••••••••• 

ooeoo  ooooooooo 


-J 

< 


3 


y ^r^o3\oxoxx*J»x 


:Or'*r*-*xxx»xxxxxx 

ioooooooooooooo 


— 1 J * 

SS  K 


<< 

> 


< 

u. 

j! 


U- 

-I 

Ui 


05000000000000 

o ooooooooocooo 

ooooooo  ooooooo 
oooooooooooooo 
.■N  *>0X0000000000 


X oooooooooooooo 

z •••••••••••••• 

m ^ 'X  **i  c*i  *o  ^ *n  ^ ^ 

jj  OOOOOOOOOOO'OOO 

oooooooooooooo 


oooooooooooooo 


OOOOOOOOOOOOOO 

oooooooooooooo 


oo  oooooooooooo 

aaaaaaaaaaaaaa 

oooooooooooooo 


ooooo  ooooooooo 

• ••••••••••••a 

oooooooooooooo 


X oooooooooooooo 

aaaaaaaaaaaaaa 

oooooooooooooo 

.*) 


oooooooooooooo 

Z 00000000000030 
y aaaaaaaaaaaaaa 

r>«nr.n.nr.r>.n.n.n.r>.rr.n 

*< 


3 OOOOOOOOOOOOOO 

:j  'V^N'SN.'N-M-M’M'^'N^NX'N 

i oeeooooooooooo 


oooooooooooooo 

aaaaaaaaaaaaaa 

OOOOOOOOOOOOOO 


oooooooooooooo 

oooooooooooooo 

aaaaaaaaaaaaaa 

OOOOOOOOOOOOOO 

r>r/>.nrr.n.nr.nri.n.n.n 


oooooooooooooo 

00300  000030003 
00300000030300 


OZDCZOCZDCCCZZ 


SUBJECT  _ 

oY  W. 

CHKD.  BY 


JEANNETTE.  I A /A 

)l DATE  . 4 - I proj. no.  75  ~ u/7-  4 ^(o 

>t.g>  DATE  M - - 7?  SHEET  NO.  P OF  T~ 

OVER TO  P PI NG 


□uu 

CONSULTANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


— A T 3 * 
* :v 
ii 


< X o 

Oi  '4  • 

J 3 

t:  u*  < 


/>•••• 
• />*>*—  e 
r -n  — 


- j 3 1 

p>  ^ H 3 1 

5 * •: 

h H - 

H l/D  I 


X • • • • 

3 3 O .-X  *■ 

D 3 <•»  — 


» z 

x 

• a 

3 

tal  X 

— , -* 

*4 

X — 3 

iniH 

H X 3 H © 

3 

*-  \< 

< -•  X 

3 •/>  • 

A \X 

OX  3 

H - 

»i3 

-«  -•  X 

N 

Jia 

{a.  3 

>5  3 

al  -* 

* X 

U 

VJ  3 

<lx 

al 

>*  x n 

X X 3 - 

AX  « 


O 3 — 

> < 

X *■* 

U i >3 

W -* 

til 
X 


O 3 

>— < 

• 

< U 

3 

u 

— • 

*-  0. 

3 

*T 

3 

X 

«*  v: 

• 

< 

3 

o X 

3 

H 

X 

• 

.< 

r-» 

< 

3 

H 

X 

,2 

-n 

< ’-0 

3 

X 

—A 

3 a: 

3 

< 

X 

X 

• 

X < 

Af 

— i 

7D  H 

3 

*3  O 

*n 

u 

r* 

3 

/D  ^ 

3 A 

• 

X 

— 4 

3 

3 

X X 

X 

X 

• 

3 

3 H 

X 

3 

>•  . 

rM 

X 

3 

s 

«■* 

3 

< 

• 

0. 

3 

X 

3 

< 

3 

3 

3 

UD 

X 

• 

X 

3 

w 

3 

• 

.^1 

3 

-3 

3 

— * 

O 

3 

• 

< 

H 

UJ 

/D 

3 

X 

X 

• 

X 

3 

< 

X 

• 

H 

AT  O 

!N  3 

X 

3 

X 

X 

3 

• 

H 

• 

3 

3 

3 

* 

3 

2 

3 

'a. 

3 WD 

X 

• 

•./: 

3 

X 

X 

3 

< 

j£ 

3 

X 

X 

• 

<3 

•• 

S3 

3 

C 

c 

A 

r*  A't* 

< 3j 

O < •»  II 

5-  I XJ 
X 3 < H 

a /i  3 

< • I jj 

X Z X 

13  II  ,3  II  < 

^ X I-A  Z 

X O ' /D  *3  X 

O . A ’J  r* 

>•  "«S  X 

X U 3 3 


V 3 -n  ^ — ■ 
II  3*  -A 


< n /I  /I  Nl 

r » — 


X 3 3 r*  C 
ijit- 

x 

i 


X A Z £ * 
**  *n  ir  ^ 


X — rvl 

3 -•  X N 


U I t 
- * 0 


.n  7*  *n  r 


subject Un.ll 

BY  WJTV  DATE 

CHKD.BY  DATE 


=ANNETTEL  bAM 

4 - proj.no.  76  ~ U!  7-  4 3( 

«*/-  ZO  ~79  SHEET  NO.  H OF 3 


| J CONSULTANTS,  INt 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


U • • O 9 • • 

C > JO  f'  O fN  > 

3 M*  • • -e  3 

J > X M X 

C CM  r* 

^ M iil 


X • • X > • • 

S ^ P»  O <N  > 

0 3 • • 3 

£ -e  (M  X M !/) 

• cm 

CM  !/> 


a • • * <n  • • 

3 CM  ^ o r*  O V 

3 3 • • O O 

X CM  fM3M  V 

I CM  3 

y»*  rt 

CM 


X • * *n  « , 

3?*1  AnMM1# 
3 iO  ^ • • r-  m 

X .ft  iT>  * CM 

I **  9 j 

O rr, 


j2  • • £ ~e  • • 

X X > 3 3 

o r-  e • • » o 

^ 3»  ■*»  {m  -yi 


«» 

u I O 

X 

3 

H 3 

m 

< 

< 

:>3 

X 

H 

3 

a. 

JO 

ya 

h< 

H4 

3 

O 

U)  -* 

< • 

• 

| 

’ X 

X 

P* 

< 

3 1 

«-i 

• <£ 

• 

• 

z 

•m 

CM  3 

3 

X 

X 

•M 

A 

• 

• 

M* 

3 

c\ 

■n 

3 

*r 

3 

!■«  O 

a 

O 

ac  O 

• 

X 

X 

<0  o 

-*» 

, 0* 

a. 

H O 

3 

-3 

•H 

• 

w 

x : 

3 

• n 

X 

• 

• 

< 

**  CM 

JT 

o 

3 

3 

3 

• 

• 

e* 

3 

3 

£ 

CM 

CM 

X 

fr-  3 

H 

3 

X O 

• 

r* 

o 

J 

X 

9 

Y» 

X 

: a* 

3 

9 

we 

tfc 

“3 

•M 

• 

M 

Z 

3 

•«e 

J3 

u* 

3 ■ 

< 

3 

• to 

** 

• 

• 

3 

*-e 

3 M* 

r* 

O' 

3 

H 

u o 

< 

(b 

X 9 

• 

• 

• 

.ft 

X 

Xi 

U. 

X 

3 X 

X 9 

3 3 

X 

M1 

•H 

< 

< 

A 9 

3 3 

r\ 

X 

9 

Art 

o yi 

X * 

A 

"M 

X 

3 

-M 

z 

-M 

< 3 

CM 

-t 

«n 

3 

u 

X 

H 

• 

H 3 3 

V3 

3 

'3  3 9 

w 

* i 

X 3 

3 UJ 

V 3 

« • « 

• 

a 

3 

X 

3 

< 

3 • 

1 9 3 

** 

3 

CM 

X 

1 

•J 

r-  3 

^ es  rt 

>* 

al 

-M 

Z c 

3 •*  — 

X 

Z 

-M 

3 r> 

3 -e  -e 

3 

i 

x -« 

u 

*-e  > 

f 

* 3 3 

H 

< 3 3 

U 

3 

3 1 

3 9 

j"  • • 

M* 

*T 

JU 

z 

>•  3 

3 

*<  3 

:^a 

3 3 

va  v: 

»a 

3 

< • 

s* 

< e 

• 

r.  x 

va 

va 

VD 

X 5-  X 

•va 

X 

X 

U 

9 

A 

X 3 

r> 

3 

4* 

3 

x a. 

3 

db  X 

3 

£ 

Ut 

a 

-M 

z 

3 M* 

lL 

X 

u 

3 

X 

1 3 

X 

r3  U 

X 

1 3 

■e 

3 

-e 

'3  U 

-M 

U 

*3  U 

• 

U> 

3 3 

he 

z 

SH 

z 

< 

X 

« 

3 3 

•H 

■* 

3 CM 

7J  9 

va  h 

-c 

e e 

— * 

3 

r- 

3 

a 

« O 

*/a  3 

X 

f"  O 

r-* 

3 3 

< 

o 

< 

jS 

9 

5h  *-e 

3 3 

He 

» • 

^5 

CM  *M 

i 

X 

X 

X 

ua 

3 • 

W5 

Z P- 

1 

• 

>• 

• 

he 

3 

•H 

*3  O 

z 

3 — 

1 

~ 

9 

-0 

jl)  -* 

s£ 

•n 

3 

3 

v« 

U3 

3 3 

> 

m 

X 

Ht 

3 3 

'-0  3 

< 

e • 

X 

«/a  • 

— 3 

*5 

3 3 

3 

3 9 

•H 

_ 

3 3 

X 

3 

V 1 

w CM 

Q 

.*  CM 

(a* 

9 

Z 1 

X — 

X 

is  ...  u. 

> | 

2 <*  5 

: 3 o 

03  i( 


SUBJECT . 

c — 

BY 

CHKD.  BY 


2>L& 


JEf\  NN  FTTEL  BA  fA 

date  4 - 1^-19  proj.no.  7&  ~ k/7- 4 6(q 

DATE  *+  - " 79  SHEET  NO.  _ T OF T_ 


| J CONSULTANTS,  IN 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


r-  c* 

^ xf 

X o 

r-  -n 

r-  ro 

© n* 

r*  -o 

P*  N 

> 3 

0 X 

N Xt 

-o  r» 

4*  P*- 

n m 

44 

44 

3 N 

44  -4 

3 

X *• 

4«  «• 

X 

3 

vn 

-*•  s* 

3 -o 

P>  X 

O' 

— * 

*•  » 

y> 

tP  X 

• • 

• • 

• • 

• • 

O'  *r 

3 31 

UP!  P^ 

3 O* 

PS  1/1 

-•  O 

PS  rr\ 

44  O 

44 

» «* 

44  44 

X •«» 

m r*. 

44  44 

n r-» 

/I  X 

r -o 

O p* 

3 

•»  -n 

o-i  P» 

PS  m 

n p*> 

• • 

• • 

• • 

• « 

-*  X 

-s  X 

-«r  3 

-»  3 

<N 

X X 

PS  PO 

X » 

44 

* 3 

44  44 

O'  3 

44  44 

<^l  44 

— N 

-n  9 

./>  3 

■n  3 

9 f* 

-»  n 

O 44 

r>  tn 

♦ N 

-*  > 

«o  m 

44  > 

-4  N 

— X 

rv  »n 

44  X 

44 

l f>  N 

44  44 

m n 

<n  3 

44  «4 

ps  in 

<■*> 

n 

-3  «*> 

*»| 

^ in 

*n  m 

X O' 

3 O 

X O' 

3 3 

X f- 

44  44 

-4  *o 

44  -4 

3 

> 3 

ps  m 

O'  3 

44 

"T  3 

44  44 

"»  3 

•■•  3 

44  44 

-•  O 

O 

> -o 

n 

m «y 

O'  3 

9 3 

« 3 

3 

PS  O 

• • 

• • 

• • 

• • 

m 4* 

CN  C 

3 PS 

PS  o 

O 

PS  3 

N PO 

PS  3 

3 PS 

44  44 

3 CS 

9 

44  44 

3 

PS 

N 

3 -• 

PS  pp» 

3 

3 3 

r*  r* 

♦ m 

r*  r* 

— «4 

-o  n 

**  44 

•t  n 

r 

O X 

*4  -0 

3 9 

N X 

44  44 

PS  X 

3 

44  ^ 

3 

N 

rs 

x x 

X -• 

— rs 

9 *4 

’T  X 
• • 

X 3 
• • 

rs  -o 
• • 

3 O 
• • 

*j]  t • M • • 

f > r h n ae 

3 O'  ^ • • 4*  O 

jcosNr«r^ 

• 3 O'  rs 
^ n un 


•x.  • 

• PS  44  • • 

3 S (*|  r- *4  N (» 

3 3 

• • 44  O 

X *S 

(sn  s*tn 

• 

• 

ps  r* 

3 

PS 

3 

r*» 

i 

< 

X • 

• 3 • • 

! 

3 <44 

9 3 P*  O'  *s» 

3 3 

• • O'  O' 

X rs 

!S  O p»  S1 

ii 

« 

PS  3 

3 

hi 

M 

i 

< 

X 

o 

X • 

• "1  O • • 

H 

3 -n 

3 « CS  <•  9 

W 

3 3 

44  • • r*» 

X 3 

3 PS  ^ 

X 

• 

44  CO 

3 

3 

X 

M 

f 

-1 

,X 

^ • 

• 

1 

Ifl  ‘fl  S H J 

A X 4 1 b. 

y y r is 

o ;j  u 

2 < 

— '3 

3 
3 
S 

« H 


X m « 9 * r- 

3-0  0 • •’TO 

j jMfl-n  own 


3 N N 3 *-  3 

3 >0  • • 3 

X O ^ N O 

• - V 

M -O 


2 • i.Nifi  i • 

3 — ro  rN  o 2 
3W  • • * O' 
Z 44 

« ^ <*» 


X • • /I  o • • 

3 o«  O'  *r  m ^ 

3 3 • • <n  x 

x -o  x s-  ^ 

i -s 

3 PS 


3 9 >5  X X 
a X a«  X !*. 

W U X » 3 

'■J  u u 


US 

3 

X O 

A4 

H 

< 

< 

3 

X 

K- 

3 

X 

3 

9 

44 

44 

hi 

< 

X 

X 

c 

3 

X 

►* 

44 

3 

{ 

f- 

O 

X o 

X 

X 

X 

3 

X 

X 

■4 

3 

44 

X 

< 

3 

X ’ 

H 

3 

»S  3 

«s 

-3 

X 

X ' 

X 

o 

4b 

3 

44 

*9 

3 . 

< 

H 

H 

h) 

O 

4t 

oJ  — 

X 

X 

3 

X 

X 

< 

< 

9 

3 ’ 

Vs 

U 

9 

X 

3 ■ 

44 

z 

-♦ 

X 

3 

3 

rs 

3 

* 

2 

O 

3 

3 4- 

*3 

3 

X 

X 

sc 

**> 

U 

X 

.2 

xl 

44 

Z 

44 

3 

44 

*-  . 

u 

X 

44 

J 3 ■ 

aJ 

r 

» 3 

3 

A 

3 

« • 

•m 

3 

3 

3 

44 

Z 

*4  ' 

PS  ■ 

3 

■*1 

•3  3 

'3 

2 

< 

3 

3 3 

X 

s* 

PS 

r 3 

4M 

-4 

3 

3 • 

*3 

r* 

’•J  3 

Z 

'3 

4) 

v: 

•9  3 

X 

3 • 

3 3 

X 

J 

4a 

3 

PS  -*>  X 3 

X n 4- 

3 - •• 


3 (*»  0/>  3—  341 

3 3 ON  O •*  3 N 

• • ••  ••  •• 
3 ■*  ON  T 3 N 

/*.  3 ^ N 3 

o -•  — r 

"O  «4  44  ^ 


^ (Jj 

,o 

u. 
0 
- 1 
u 

<T 

ca 

> 

o 

_ j 

u 

< 

Ln 

u.' 

Via 

vn 

2 

3 

VJ 

U 

O 

5 

o 

(X 

vA 

J 

< 

-i 

3 


SUBJECT 


DAA\  SAFETY  TM^PFCTTOM 
JEANNETTE  SAM 


( 

BY  WJV  DATE  . 4-  PHOJ.  NO.  7£  ~(stT~4  6(o 

CHKD.  BY  - DATE  ~ 20  " If  SHEET  NO.  K OF  T 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


© 

© 


© 

© 

© 

© 

© 


Cl. 


£ r^- 

1 2 
a * 

S d 
X * 


u> 

u 

u. 

L. 


Lj 

Uj 


Ul 


IX 

< 

a 


© 

O 

o P o 

CM 

© 

• 

O © 

• 

• 

H 

© 

© 

© 

< 

© 

M 

cn 

UI 

• 

• © © • • 

US  • 

X 

r»  m»  r-  ?N 

X ^ 

a = 

x © 

f-  © 

© 

3 

© 

<*>  • • © © 

© cm  © «r  © 

© ♦ 
3 © 

X 

J 

< 

vs 

«c 

X 

© 

© 

* 

© 

cm  r- 
© 

3 r* 

< 

H 

3 

X 

© 

© 

© . 

VS 

vs 

• 

• 

J 

>1 

«* 

© 

< 

* ’ 

*0 

© 

H 

3 

© 

o 

O 

X 

UI  w 

< • 

CM 

Ut 

X 

a.  *■« 

' < 

3 1 

US 

X 

r* 

© 

H 

VS 

X 

• 

• in  © • • 

X • 

H 
u* , 

H © 

x © 

X o 

.90 

00* 

© 

X 

• 

CM 

© 

*•  cm  r-  cm 
• • © © 
rv  © <r  © 

{N 

• 

3 

3 © 

T 

© 

X 

X 

vs  o 

© 

© 

CM 

© 

a* 

0. 

r«  © 

CM 

© 

r* 

© 1 3 

*4 

• 

© 

© i 

O 

* 

•* 

o 

h- 


► — © • • 
**  r*  « © 

• • © 


• • ^ © 
^>0  (NPI 


H © 

H 

© 

X © 

!- 

J 

O. 

© 

2 ' 

X 

3 

© 

© © 

© 

UI  • 

3 

• 

30  -n 

2' 

X 1 

© 

• • 

*■*. 

X 

© 

r-» 

2 , 

© 

©• 

^ ' 

H 

2! 

X 

UJ  © < UJ 

— • 

X © 

2C\ 

2 

a. 

3 X 

X © 

© i 

< 

< 

</3  © 

Xj 

O © 

X • 

0.1 

© 

-4 

r -< 

< © 

■<( 

3 

X! 

X 

H 

© © 

O 

© ! 

© 

fN  O 

o 

2 

©O'© 

0* 

© © 

• » 

a 

t 

3 

X UI 

< 

© X 

a 

^ : 

U 

X 

3 

n 

» 

US 

x 

2 ; 

3 ' 

» 

^ 1 

» 

! 

H 

i 

U 

a. 

© 

3 © 

aJ 

X 

> 

© 

VS 

3 

4C 

• i 

H 

© © 

V 

© 

© 

3 • 

M 

j 

2 

• • 

H 

C 


2 • 
3 


© 

Ul 

vs 


s 

U. 

Ul 


© 

■«.  © 
r*  »*» 
VS 


vs  o 
vs  © 
o © 

3 • 

u © 


vs  © 

vs  • 

3 © 

3 

© 


vs  - 

a. 

*-» 

vs 

2 


© © 
JO  >4 


*M  © 

VS 


© © 
© © 


© © 
* 


U) 

fj 

-* 

x 


© © 
© © 
• • 
© © 
© © 
X o 
© 


© © 
© o 
• • 
© © 
© © 
© © 
© 


© © 
© © 
• • 
© © 
© © 
<r  © 
x 


© © 
© © 
• • 
© © 
© © 
*M  © 


© © 
© © 
• • 
© © 
9 
© 
© 


X 

3 

© 


© 

3 


a « » * 

© » © © /> 

Q © • • 7S  X 

X «•*  •*  ^1  ^ f 

I CM  © 

*•  n 


x • • cm  r*  • • 

3 9*  m»  » 

3 to  • • r*  w* 

X O IO  rn  CM  r* 

I m X 

<£  m 


© © ?n  © v© 

3 «*•  • • ^ © 


UJ  © cm 

a.  x 


VS  VS  VS  X H 

j.  I jJ  Z A 

u u X 

u 


1 3 

LI  U 

«c 

vs 

© 

O 

X 

f- 


o) 

< 

X 

3 

vs  5 


© 

X 


X • • M*  © • • 

a S'  j»  ♦ « f*i  > 

3 0 • mT  X 

X '**>  CD  * 

• -« 


J a - 
x *\ 


vs  vs  vs  x — X 

A.  X 3 X a. 


J ’J  z 

L» 

X 


I © 

L>  L> 

< 

vs 

© 

3 

X 


Ul 

o 

< 

X 

3 


X 

< 


UJ 

D 


& z 


1 

o 

M 

H 


3 

i— 

Vi 


Lu 

nJ! 

,a 


* a =, 
i\l  <£)  i_ 


l 

L 

o 


SUBJECT 


' jY  WJ  V DATE 

CHKD.BY  DATE 


-DA SAFETY  TMSPFCTTOAJ 
Jeannette:  zam 


4-19-19 


PROJ.  NO.  7£  - (stl  - A 3Cn 

*4-20-79  SHEET  NO.  L OF  T 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


I&t  (a) 

3 X to 
3 X 
J J2 
X -«  3 
^ ^ X 


0 3 0 0 0 0 
O 3 O O O O 


O O O O O O 


IU 

w- 

>u 


* 

b.  3 


u. 

H 


- ii>  V} 

r- 

o o o 

r-  O 

e-»  X 

•h  tO  i> 

44  iO 

j333 

• 

• • • 

• • 

X 

X 3 3 

CN 

NPIN 

— * CN 

<t  o • • 

*4  X 

«T 

-r  4T 

<r  n- 

3 © -«  © 

H X 

• 0 7. 

< 

U.  -4  «n 

O r» 

X 

j 

t 

a. 

3 

Z 0. 

jd 

.0 

*n 

P- 

r* 

r- 

r— 

— 

3 tO 

O 

r-  n* 

r** 

r- 

s* 

3 3 

X 

X 

m 

© 

© 

© 

44 

© 

X X 

*f>  vO  O 

■o 

f^l 

sfi 

n H V) 

O 

o o o 

o o 

44 

3 

• 

• 

• 

• 

• 

• 

•H  3 

• 

• 

• 

• 

• 

• 

r*  X 

O 

o o o 

.n  o 

t-  3 

tN 

CN 

CN 

CN 

44 

CN 

H 3 

CN 

CN 

CN 

CN 

-4 

CN 

to. 

< X 3 

• 

• • • 

• • 

Z 

N* 

* 

4* 

X 

N* 

-r 

Z 

N* 

N* 

N* 

i 

X W 3 

o 

o o o 

<■*.  o 

I 

to 

o ■=•  X 

<N 

r*% 

! 

*- 

Q 3 

o 

O 

4 

-3. 

J to 

44 

CN 

<|l  M 

*11  x o • • 

X 

*-• 

vO  ON  m O 4- 

•x 

X M 

N1 

£> 

44 

CN 

0 

3 

b. 

• 

• 

• 

• 

• 

• 

3 i*. 

• 

• 

• 

• 

• 

• 

-9 

3 0 0 0 

X 

« 

X 

OD 

© 

•4 

© 

X • 

O 

O 

P4- 

r«- 

>v  - 

— 

• 

X -» 

• 

• • • 

• • 

44 

aJ 

44 

44 

44 

<N 

44 

*4  U3 

X 

X 

X 

X 

® 

TO 

r 7* 

**t 

>•  CO  CN 

3 O 

44  a>  cn  -c 

•4  X 

X 

X 

3 

44 

44 

44 

44 

44 

44 

z 

X 3 

o 

o 

o 

o 

o 

O 

2 

< - 

O 

o 

k; 

X v© 

X -i  <o 

'T 

GO  l/>  44 

CO  x 

o 

<1 

< 

44 

44 

44 

^4 

44 

3 

< <t 

-4 

44 

44 

«4 

44 

•4 

o 

— 

■»  -• 

U.  J. 

44 

44 

X 

p-» 

X H 

u. 

J -4 

X K»  U 

P- 

tO 

H 

CO 

« 

3 

< 3 

< 

4C 

cX 

to 

1 

x 3 

1-4 

H 

1 <*• 

to 

to 

>/i 

X 

* ;© 

X 

X 

to 

• 

• 

• 

• 

• 

• 

X to 

• 

• 

• 

• 

• 

• 

, 

. 

o 

3 

u. 

44 

OD 

CN 

© 

•4 

3 a. 

o 

X 

CN 

X 

0 

7" 

— 

X J 

• 

• • • 

• • 

X 

<T 

GO 

/a 

44 

m 

X 

X u 

<r 

X 

-4 

CN 

X 

^ . 

tN 

3 3 H 

P- 

•»  O ® 

*n  44 

% 

44 

44 

CN 

t+\ 

o 

i-n 

-4  4 

44 

*4 

vN 

<7» 

rn 

7"i 

3 

C < 4. 

•O  r*  » 

-4  X 

X 

V 

X X 

j 

j) 

H X • 

>4 

44 

4* 

3 

44 

< 3 

£d 

>». 

o 

OJ 

X 

3 

X -3 

J 

X( 

< 5-»  < 

«!• 

U. 

7 

<1 

X o • • 

X ;© 

X 

z 

XI 

>■  o o o 

< 

-* 

j 

z 

• -n 

<3 

3 

ol 

J 3D  CN 

0. 

a 

c. 

501 

I X © 

3 

o 

o 

o 

o 

o 

o 

o 

© 

o 

O 

o 

O 

o 

~4 

44  4* 

X X 

CN 

N> 

© 

o 

© 

"4 

N- 

Ti 

o 

o 

*■»  4* 

3 X < 

O 

o o o 

© o 

«■* 

• 

• 

• 

• 

• 

• 

: 

H 

• 

• • 

• 

• 

• 

• 

< 

-4 

X H 3 

O 

o o o 

TT  O 

< 

44 

< 

44 

x 

-4  Zt 

• 

• • • 

• • 

X 

i 

X 

< j]  2 
<Q  jJ 

X :» 

o 

0 

0 

0 

o 

i 

i 

1 

i 

t 

j 

j ^ 

5 S ? 


~ 3 5 

I"  d>  CT) 


coo 

j O w 


a 

H *J  I 

< < -a 
» x a. 
J 3 r- 
-3  HO 

id  VS  3 


I - ji  o >©  *n  p-  x o 
03-3  o ^ o 

X > jJ  •••••• 

-4  X • JO  <7*  O O O 

x .u  si  o o © r-  — p- 

< O • .4  .4  - *4 

X 4)  1 44  — 44  4*  -4  .4 

X 

3 

-•  J*  !».  o o o o o o 

*-  3 T C*  +S  +>  J)  0-0 

< 1 


SUBJECT I JAP 

c 

BY  WJV  DATE 

CHKD.  BY.  32.trQ-  DATE 


EANNE1 

4- n-19 


proj. no.  ~ 0/7- 4 94> 

SHEET  NO.  A\  OP  T 


LZ 

L 

t 

1 

i 

i 

L 

EZ 

) 

CONSULTANTS,  IN( 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


.MEACMTiUG. 

TwPoT  Iv'vn  A-.  r ' ri  Toe  Ovff 
AMAl_ViT$  W Tmc  A&oT.ttjm  if  T 'E 
feiJfAwH  DAtA  <STvr*J  4fL3W^ 


UAM  SArM'l  1 HOP  tl  1' I UN 

Oe.AlNP.llt  UAH  ♦»*♦♦♦»*  uHpAChltK.  ANAOlsis  ****»4»* 
lit-ilntltt  fl«t  SlP.P  AmO  4 h “HijllK  slUrtn  U0KAI10N 

Jllrt  Sl'fcClP  1 L A I'  I UN 


i4IJ 

MM 

H h 1 N 

1 11 A 1 

X llH 

l H 1 N 

HP.  1 KO 

U 

10 

0 

V 

0 

0 

UUPhR 

14  Mi 

OKUPT 

TKACP 

s 

U 

0 

0 

ii.it  nt< 

u 


nU0Tl«ILAi\i  AHAOlSP-S  lij  hp.  HEkI-  OkHp.IJ 
NKOANs  4 NM tills  1 OHflOs  1 


inUJkiJbhAt'H  HUU  r I N(j 


HI  Hi  IE  TllHiluGIt  HP.SpHVOlK 


PL  AM 

d> 


HR  4 111 

0. 


11  AM  PA  I A 

lUl'fcO  Cllul)  tXHI)  iiAMhiIU 

1171  .0  0.0  0.0  0 . 

UAH  UHK.aCH  I1A1 A 

h p'l.BM  1FAI0  asEU  FA1LP.0 

. SO  U4*.oo  .So  1160.00  1 170.40 

STATION  101.  PI. Ail  1,  HATltl  1 


HPlilN  DAM  r«l  l.OKr.  41  1J.00  HOURS 


IMfc  UAH  UKtACh  MlllHtlOhrtPH  HAS  OF.  Vr.l,UHhl.>  OhlNO  A TIME  ll.  1 KK  7 At,  OK  .010  HOOKS  OIIKlHC,  hKF.ACH  POKHATIUh. 
Ill  >4  .IS  1 HtAH  t AI.COUA  I 1 OHS  »IlO  USr.  A llnF.  lilltNVAL  OK  .16/  HIIOK.S. 

Inl.S  1 A MOP  ClIriKAKP.S  I Me  tl  1 UHiiOk  AKI1  tOh  IHJANSTHP  AH  CAOCOl.A  I IunS  * IT  H Tllp  COMKUfPJU  IlhtAOl  H IIIKIH.H  APH . 
lNftKHEIHul'p:  P004S  AHP.  14  I hKPlll.A  Tfc.0  PKUM  tN|I-OP  -l*KH  1 1 1U  HAOOP.5. 


SUBJECT 


CHKD.  BY. 


SEANN  ETTE.  LAM 

oate  4 - I V75  proj. no.  7 §-(sll-4  3(o 

n.re  ZJ  - 7 n ^ 74  SHEET  NO.  N of  T 


| ) CONSULTANTS,  IN( 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


1 IhK  IMtlft 

INIbHPOuAJbU 

cimi'u  mi 

i r<». 

or  (■lnwlwG 

oMbACH 

UK K ACH 

s bKHUH 

AUC04lil.it  1 Kll 

ACC06ULA  I Kll 

Ur  bxr ACh 

HlDlllKlKAPM 

HltOKfiCHArh 

r.HXtlK 

tHKilK 

(00066) 

( HLJKSJ 

106) 

106) 

(C1.4) 

CCr.S) 

l AC-1  l) 

42.000 

0.000 

300. 

300. 

0. 

0. 

0. 

42.010 

.010 

3 32. 

310. 

23. 

23. 

0. 

12.020 

.020 

333. 

310. 

43. 

6 7 . 

</. 

42.029 

.020 

376. 

312. 

63. 

132. 

0. 

4/.  11)4 

.030 

400. 

ill. 

H4. 

216. 

0. 

<*2.049 

.040 

42  3. 

Hi. 

loo. 

316. 

o. 

4 2.030 

.030 

446. 

333. 

11 1. 

430. 

0. 

42.060 

. OoO 

460. 

3 43. 

123. 

353. 

0. 

4 2.(1  / x 

.076 

402. 

3x2. 

1 3o. 

663. 

l. 

4 2 . OXX 

.OHX 

314. 

361  . 

1 33. 

hie. 

1 . 

12.044 

.004 

53  7. 

405. 

132. 

046. 

l. 

42.1 UH 

. lUH 

360. 

433. 

127. 

10/3. 

i . 

42. 1 1 0 

.116 

3«3. 

4 63. 

11). 

119/. 

i . 

42.127 

.127 

603. 

3 0/. 

103. 

1203. 

i . 

42.1,4  7 

.13  7 

626. 

34  3. 

63. 

1 360. 

i . 

42.147 

.14  7 

65  1 . 

300. 

62. 

1442. 

l. 

42.  13  7 

.137 

6 / 4 . 

641  . 

33. 

14/5. 

i. 

42.  Ib7 

. 1 6/ 

69  7. 

607. 

-0. 

1475. 

i . 

4 2 . 1 / 6 

. 17u 

700. 

756. 

42. 

151  /. 

i . 

42.  166 

. 166 

002. 

624. 

/ 6. 

1303. 

l . 

42.140 

. 1 06 

1003. 

60S. 

109. 

1 704. 

t . 

42.206 

.206 

1107. 

9 72. 

135. 

1630. 

t. 

42.21o 

.216 

1210. 

1034. 

156. 

1003. 

2. 

42.220 

.223 

1313. 

1 142. 

17  1. 

21po. 

2. 

4 2 . 2 3 3 

.2  33 

1413. 

12  14. 

1H1. 

234  7. 

2. 

42. 243 

.245 

1316. 

1332. 

1 66. 

2332. 

2. 

42.233 

.233 

1621. 

1433. 

1 63. 

2716. 

2. 

42.2o3 

• 265 

1723. 

1544. 

170. 

2 M 9 7 . 

2. 

42.273 

.2/3 

1626. 

1656. 

160. 

3066. 

2. 

42. 

.26  4 

1020. 

1776, 

152. 

3216. 

1. 

42.244 

. 204 

2031. 

1000. 

131. 

3340. 

3. 

42.304 

. 3o4 

2134. 

2029. 

106. 

3433. 

3. 

42. 314 

.314 

2237. 

2162. 

73. 

3330. 

). 

42.324 

. 324 

2330. 

2 300. 

40. 

357o. 

3. 

42.333 

.333 

2442. 

7 4 4 2. 

-0. 

3570. 

3. 

42. 34 J 

.343 

2613. 

2360. 

24. 

350  4. 

3. 

42. 333 

.353 

2 7a4. 

2 7 40. 

44. 

363  7. 

3. 

42.363 

. 3n3 

2033. 

7696. 

30. 

360  7. 

3. 

42.373 

.373 

312b. 

303/. 

6o. 

3/63. 

3. 

4 2 . 3 a 2 

. 3H  2 

370b. 

3224. 

73. 

3636. 

3. 

42.342 

.302 

346/. 

3 3 04. 

73. 

301  1. 

3. 

42.402 

.402 

36.16 . 

3360. 

/u. 

)9mO. 

3. 

42.412 

.412 

3X09, 

3746. 

63. 

4043. 

3. 

42.422 

.422 

3060. 

3024. 

3e . 

4000. 

3. 

42.431 

.431 

4131. 

4 10  3. 

46  . 

111/. 

3. 

42.441 

.-.41 

4322. 

4264. 

36. 

4163. 

3. 

»2.431 

.431 

4403. 

4460. 

2/. 

4212. 

4. 

4 2 . 46  1 

.46  1 

4664  . 

462  /. 

37. 

421x. 

1. 

42.171 

.4/1 

4M  )•». 

4 760. 

■43  . 

1204. 

3. 

4 2.41(0 

. 460 

3003. 

4033. 

33, 

4 3 4 /. 

4. 

•2 . 440 

.400 

3 176. 

3140. 

26. 

43/1. 

•1  . 

4 2.  540 

. 530 

*~*T)  PeAk 

C£3V7T 

r>t=Ai.  - a , 

4 154. 

4. 

SUBJECT 


BY  WJV 

CHKO.  BY  DCQ 


DA/t\  SAFETY  TMSPFCTTOM 

SEANNETTE  QAM 

DATE  4 - 1^-19  PfiOJ.  NO.  7 P>  - Lcil  - A 3 (a 
DATE  *i~2Q-79  SHEET  NO.  C OF  T 


J CONSULTANTS.  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


plan 

unit  nKfACH  DATA 

l)K  nil)  L 

C.Ln.4 

TtAil  «.>t.O 

tAll.t.  1. 

CD 

130.  4.0(7 

1119.00 

.SO  llSb.OH 

11/0.  «•> 

STAClllK 

lol. 

PI. Ail  j.  HATH) 

1 

DU.  IN  i > A M tbiMlht  At  4 2 .00  H'lUK.S 

»»•»■  DA  1 rtH»-.rtV  »•  h f |)HUW>t<APti  »/►  V M.liKfcD  tlblhlS  A lJ*t’ 

1 n rthvol,  ut 

.010  IlllUhS  lllIK  1 tK*  blr.Aftl  niKKUllllb 

I'l'f ,» ,S  1 ► A rt  t.  A L il «#l* A l 1 » ' Wi> 

Al».t  iK>r.  A 

t 1 Kt  1 ll  1 t.M  VKl  til 

.10/  HOOKS. 

Inis  lAHltC.  CUnHoilf.a  IMt 

HrllKUOMAl'b 

M)|4  Wl)4<«MKb  AH  CAbCUi.A  1'  1 Uf..s  mjIIH  1 UK  U.«>  tJlOACH  »<  t utCt  ll. H Ar  I • 

ll<lt.K»r.vUU  tUJ“.3  Akc 

In  U.MPlIOAlt  U 

1 MM  f t.O-Cl  -I’fcH  lull  Vrtl.utb. 

IJWk  K Ku« 

In  IKK  pul,  At  nr 

fuel'll  rti* 

line. 

I'ttl  1 UN  Itiii 

bMKAI  :il 

IlKtAfH  = 

t8K<Jk 

Af  1.0.401, A H-.ll  Af  f UHUOAl  t.U 

ilk  PKtnCli 

IiIl'KiiOK  APil 

HYllKUl-KAPli 

u-HHUK 

KKKUH 

IhUUKS) 

IhMlHM 

(OM 

It'FS) 

ICKSI 

1 03 1 

lAc-tn 

*>  • UU«I 

0.00(1 

llo. 

llo. 

0, 

u. 

D. 

42.0  10 

.oil* 

9 1 d . 

ill. 

004. 

604  . 

0. 

4 2.020 

. o'2o 

IS/3. 

333. 

*#bO  . 

ISol. 

1 . 

42.029 

.024 

21  !!. 

34b. 

mi. 

2 7 II  1 . 

2. 

H 2 • *>  i V 

« U JW 

2740. 

1342. 

1 I4h. 

. 

.1. 

42.0  IN 

.‘140 

114M, 

21/1. 

1 1 7 0 . 

30  /». 

1. 

♦ Z . U 3 V 

.u.sv 

1 */  3 3 . 

2Hb  J . 

104J. 

blob. 

3. 

42. Oh* 

. 0b4 

4 3o  i , 

134  4. 

4b  4 . 

/in. 

»>  • 

4/. II  /b 

.11  III 

31/0. 

4i(H, 

8 0 1>  • 

/4  14. 

6. 

9 2 . u 4 b 

.OH  4 

37  7H. 

31  11. 

nib. 

d3  / 4. 

/. 

4?«<!9M 

• ova 

oIkO. 

3923. 

'*»»(>• 

4014  . 

/. 

’ll,  ton 

.tub 

699  4. 

b70l. 

290. 

4124  . 

d. 

4 2 . t l .1 

. 1 IK 

7bOO. 

7 4 7b. 

1 23. 

4444. 

1. 

42. 127 

.12/ 

b 208  . 

W2  11  . 

-2  4. 

4426. 

* • 

41.UI 

.11/ 

HH  1 h. 

U9lh. 

- 102. 

9 124. 

H . 

4 2.14  / 

.14/ 

4 473. 

03  3 1 . 

-12b, 

4193. 

/. 

4 J. la  1 

.13  / 

1 li  0 1 1 . 

10111. 

•HO  « 

9113. 

/. 

42 • lo/ 

• 1 1>  ? 

* XoVSb^  PfAK 

1 0 b J h . 

-0. 

4 113. 

7. 

•»/.  i 

. 1 7b 

n<"  u. 

1112H. 

-31  /. 

d 5 9 d , 

/. 

4 2 . l m b 

. 1 HO 

1 11303 . 

1 13*12. 

-94/. 

/ t>U  l . 

o. 

* 2. 1 40 

. 1 Ob 

U»bbti« 

1 1 419. 

-1441. 

3. 

42 . 20b 

• /OO 

1 OSl 1 . 

12112. 

-17*41. 

41/9. 

4. 

42.119 

.210 

10304. 

12lb2. 

-1  HbH. 

2321  . 

2. 

/^N,  42.2/3 

. 2/3 

104/H. 

1 240o. 

-1924. 

392. 

0. 

42.213 

. 2J3 

10431 . 

12443. 

-1494. 

-1402. 

-1. 

' ^ 4 '2  • 2 4 b 

.243 

10424. 

124/4. 

-2033. 

-1437. 

-j. 

•W./bb 

. 233 

10.197 . 

1 2304. 

-2111. 

-336K . 

-3. 

42. Job 

• Vnb 

10171. 

12S13. 

-2164 . 

-77 12. 

-r> . 

i2.2  / 3 

.27b 

10114. 

(1233*1)  PfiVs 

-2214. 

-9446. 

-W  . 

4 2 . 2 H 4 

. 2 H 4 

1011 /. 

12ST5. 

-214K. 

-12141. 

-10. 

42.294 

. 2 y 4 

1 *1230  • 

11641. 

-1331. 

— 1 1694 . 

-u . 

42. JU4 

.10  4 

10204 . 

1129*1. 

-1012. 

-14720. 

-12. 

12.114 

.114 

10217. 

10031 . 

— 6 1 4 . 

-1 3 J4o. 

-12. 

4 2.  1/4 

. 12  1 

10210. 

1 04  d 5 . 

-273. 

-13613. 

-14. 

42. Ill 

.111 

HUM. 

1 0 1 d 1 . 

0. 

-13613. 

-11. 

12.2*1 

. 14  1 

3033. 

4M1. 

-274. 

-13H44. 

-11. 

42 . aa.l 

.131 

4 120. 

H 4 2 h . 

200. 

-13641. 

-11. 

42 . an J 

. lol 

bS 47  . 

MOhb  . 

3l  1 . 

-13162. 

-12. 

42.  J M 

.1/1 

b 0 b 4 . 

Mon, 

bO  I. 

-14360. 

-12. 

4 2 . J A 2 

. 1K2 

7540. 

7000. 

a 4 1*. 

-IP  1. 

-11. 

42. Jl2 

.142 

7oll. 

*>  0 4 3 . 

Jo/. 

-116*1. 

-11  . 

4 2 . 4 1'  2 

. Ill/ 

b4«J. 

b H i 0 • 

647. 

-1  102  / . 

-11. 

42.41 2 

.412 

3434. 

4*106 . 

1 lid. 

-1  Id  /d. 

-HI. 

42.422 

.*22 

3423. 

41  lb. 

1 230. 

- 1062b . 

-4. 

4 2 . 4 J l 

.411 

4*97. 

17/2. 

1 123. 

-VbO •* . 

-H  . 

42.441 

.441 

4 Jb8  . 

1306  . 

dn2  . 

-dn4  9 . 

-7. 

4 2 . 43 1 

.431 

1M1. 

2 B03  . 

1014. 

•/»>()## 

•M  . 

42. 4b 1 

,4B| 

Jill. 

1 B 9 1 , 

1420. 

-old/. 

-3. 

42.471 

.47  l 

*2  7 H 2 . 

1530. 

1212. 

- 1433. 

-4. 

42. 4bO 

.480 

2 251 . 

1401. 

d 3*»  • 

-4103. 

-i. 

h 2 . 4 NO 

• ViU 

1 7 23. 

1314. 

J4<*. 

-1/13. 

•12.  S ao 

. HQ 

t VMJsl. 

-MIS. 

• \% 

hi  ■ liltt  Ulif  . ' 

- 

r 


_ __  Engineers  • Geologists  • Planners 

CHKD.BY  Z>L.&  DATE  4’ZQ  ~ 79  SHEET  NO.  r Of J Env.ronmentai  Specialists 


h 

i 

t 


o An  UMKACtl  DA  I A 

hP*|b  L tb"K  /MIL  *Stli  KAIL PL 

/b.  1,0*1  I I IV. 00  .bo  line.  00  1 170,40 

SIATIOm  101.  PI. A"1  3.  KAfHl  1 

LC.Lt*  i)  A 4 krtll.OKr.  At  42.00  llllllKS 

Ihk.  DA*  ertf.rtt.il  htUKULKAPti  "AS  Of.Vtl.OI'HI  u&lb'i  A link.  Mlf.HVAL  Of  .010  HUHKS  OJHlrtl.  liHtACH  f UKN  A V I ' IN  , 
IHumtSIKr  AM  CM.COLA  I tu*S  nll.L  USt  rt  lift  lul'f.KVAt.  Of  . I ti / IIUUHS. 

IMIS  rStM.r.  CtlfpArtk.S  I rtf.  •!  I OKIHlrt  APH  fOH  DtlnNS  1 Kfc  A*  CALl'Ul.A  I IUhS  rt  l Til  tMt  Ll)*P0  ftll  IIHhACM  ilk  UKIK.KAI'II  . 

1«  fk.rt.4tlU  A Ik  fi.Orto  AKr  IK  f f.fik'OliA  l k l)  fhllM  t*l.i-Uf  -Pf IK  1 01)  VAl.Uk.S. 


llHt  f'KIIrt 

IK  1 k.KI  III. A 1 K|i 

CtWI’Ul  f-0 

T ink. 

Ok  t»  1 on  1 l.i* 

IthtACll 

UNPACK  s 

tKKUK 

ACCUMUI.A  101/ 

ACCtMOl.AlMi 

up  firt ACM 

nVOHlILKAPH 

II 1 OKlItirt  APH 

f.KIIUK 

PRKOK 

1 HOOKS l 

(hums) 

(CfSJ 

(CPS) 

(CPS) 

( as ) 

( AC-f'T) 

47.000 

0 . 000 

310. 

310. 

o. 

0 . 

0. 

47.010 

.olo 

/ 04  . 

317. 

1*3. 

3*7. 

0. 

47.070 

.070 

10*8. 

4 38. 

ooo. 

1 o 5 3 . 

1 . 

•17.074 

.07* 

14*7. 

bS7. 

815. 

1 h h H . 

2. 

47.0  14 

.01') 

1 8«0. 

91*. 

*4«  . 

2815. 

2. 

47.044 

.0  4') 

77*1  . 

1770. 

1010. 

1845. 

I. 

47. Ob* 

• Ob* 

70/b. 

1043. 

1013. 

48  / / . 

4. 

42.00* 

. On* 

300*. 

70bl  . 

1018. 

bH*b. 

b. 

4 2 . 0 / 8 

.0  /rt 

3403. 

748  7 . 

* lt>. 

OK  7 1 . 

0. 

4 7 . 0 n 8 

• Ortrt 

1 b b 7 . 

3948. 

*0*. 

778  1 . 

0. 

42.0*8 

.0** 

4 252. 

3478. 

*24. 

*00  1 , 

1. 

47.108 

.108 

404o . 

1*37. 

/ 3 1 . 

*32  7 . 

H . 

4 7 . 1 l rt 

.11* 

b040. 

4477. 

Oil. 

**A  1 . 

8. 

47.17/ 

.12/ 

b4  34  . 

4*18. 

4*0. 

10437. 

* . 

47. 1 37 

. 1 17 

b*  78  . 

b4b4. 

3/1. 

10811. 

*. 

47.14/ 

.147 

0772. 

59/8. 

244. 

1 lObb. 

*. 

47.1b/ 

.147 

ool7. 

ObOl  . 

1 In. 

11171  . 

*. 

47.  lt>7 

. 1 o 7 

/Oil. 

/Oil. 

*0. 

1 1 l / 1 . 

*. 

47.1/0 

. t / 0 

72Hb. 

7 4*b. 

*210. 

1 0*n  1 . 

*. 

17.  ltio 

.1*0 

7boO. 

7*51. 

-1*3. 

lobo  /. 

*. 

4 7,1  '/fi 

.1*0 

/ 8 3 4 . 

HI  /rt. 

*b38. 

1007*. 

8. 

47.700 

.700 

8)08. 

8 190. 

*6HH  . 

9342. 

8. 

47.710 

.710 

*3*3. 

*2  1 b. 

-832. 

8510. 

7. 

17.77b 

• 77b 

80b7  . 

*01  /. 

**00  . 

/ bbo. 

0. 

17. 23b 

. 7 lb 

8*32. 

loOOrt. 

-1071. 

04  e 0 , 

5 . 

42.24b 

.74b 

*70o. 

103  10. 

-1104. 

b J 1 n . 

4. 

47.25b 

. 7bb 

*4*  l . 

10078. 

-11*8. 

4118. 

1. 

47.700 

.205 

*755. 

1064t,. 

-1085. 

.1011. 

7, 

47.77b 

. 7 /b 

10030. 

10*89. 

-*oO. 

2o/4. 

7. 

47.7*4 

.784 

10304. 

11128. 

-824. 

1250. 

1. 

47.744 

. 7*4 

10b  /8 . 

11250. 

-o7 /. 

b/3. 

0. 

47.  104 

. 104 

10853. 

113/1. 

-521. 

52. 

0. 

47.1M 

.114 

11177. 

114*3. 

-3bo. 

- 104  . 

-0. 

47. 3?4 

. 17  4 

J 1402. 

U 5 84. 

-182. 

-48n. 

-0. 

47. Ill 
47.141 

. Ill 
. 141 

CJi o/o7)  pr.\t: 

ttts*. 

( 1 lTTo>  ?fAC 
TT ».» o5. 

0. 

-500. 

-40b. 
-4*2  . 

-II. 

-1 . 

47.  lb  1 

. IbJ 

10043. 

1)304. 

-no  1 . 

-1051. 

-1 . 

47. Jnl 

. 101 

10170. 

1 0*8* • 

- * n 4 . 

- 2b 1 / . 

-2. 

47.  1/1 

.171 

*oo*. 

l o 7 1 b . 

-1  ion. 

-3071. 

-3. 

47.1*7 

. 3*7 

90*7. 

10475. 

-1383. 

-5005. 

-4. 

47. 147 

.3*7 

8b  75. 

10204. 

- 1 OK*. 

-nO*4 . 

-5. 

47. 407 

.407 

80bn . 

1007*. 

-2020. 

-H  114. 

-7. 

*7.417 

.4  17 

7b42. 

9124. 

-17*1. 

- 1 04*  7 • 

-*. 

47.477 

.472 

707b. 

0051  . 

* 1 0 7 0 , 

-1212!. 

-10. 

47.  Ml 

.4  11 

ObOH . 

8 1 0* . 

- 1 noo , 

-11773. 

-11. 

47,4*1 

.14  1 

b**l . 

/60n . 

-107b. 

- 1 b 3**. 

-13. 

17. 4M 

. 4b  l 

5 4 7 4. 

7 101. 

-182*. 

-1777*. 

-1  4. 

•7.4nl 

. 40  1 

4*bo . 

0157. 

- U*b. 

-1*471 . 

-lb. 

•7.4/1 

.4/1 

444  l . 

bit/. 

-H  70. 

-1*7*/. 

-in. 

• 7.  l*o 

, 4«0 

1*74. 

4 7 2 /. 

-*01. 

-20100. 

-In. 

I7.H4 

.4  id 

l‘»0  7 . 

47**. 

- * * 7 . 

-20**1 . 

-17. 

___7  • w 


Plan/ 

d> 


SUBJECT 


dm  SAFETY  TMSPFCTTOM 
.TF AJ±N£TT&  AAM 


BY  WJV  DATE 

CHKO.  BY  J>LB  OATE 


■4  - 1^-19  proj.no.  7&  - Cell- 4 ^(n 

^-ZO~79  SHEET  NO.  £-  OF  T 


r 


] 

□ 

J CONSULT  ANTS,  INC 


Engineers  • Geologists  • Planners 
Environmental  Specialists 


PLA'I 

C4) 


l/Art  DKCACH  OAlA 

MMalD  L r.LUM  It  Alb  aSLG  tAif.t.L 

/b.  j/.oo  ujy.oo  l.oo  itba.oo  ii7o.au 


ST  A I 1 Hit 


101.  FLAK  4.  KAlJiJ  1 


I'MllN  UA4  t A 11.11  kb  At  42.00  tlilOHS 


Thh  DAM  riHfcAO  til  OKUGMAPtl  «A3  Dt.V  t LllltD  USING  A TlMt  lNltrtVAl.  OF  .021  HJIIKS  DOMING  OKt.ACM  F OHNm  HOH . 
IHJJMS  I'llt  Art  CAlCDLAI  IUNs  *1LL  USr.  A lire.  ImltKVAl  lit  .16/  IIUUKS. 

This  lAril.t.  Curtt’rtrtf.S  tHK  HYDmOGMAHI  tllfi  UU«4STWtnM  CALCUbA 1 IUmS  »IIH  IMF  CUMPOTLU  MhFACH  HtliKlIGK  Al'M. 

1 w lc.KM  to  i A le.  t GU*s  AKt.  liV  Cf.Ht'UtA  1 kl>  F 8 DM  hrtl>-uF -Pt>  1 IJU  VALOts. 


TlMt  1*  KIIM 

IN  I kHPL'tiAltl) 

CDMI'tirt.D 

1 1 Mr, 

Ott'.JrlM  |NG 

bllt.ACH 

UK EACH 

* tKKUR 

ACGUMULAIr.li 

ACCUMOLArt.l 

OF  HKtACrt 

DbliGhAPH 

hYDKIJGKAKH 

KKKUR 

khhjm 

l HOOKS ) 

tin.  uks  j 

ICFS) 

ICtS) 

tets) 

(ctsj 

(AC-F 17 

42.000 

0.000 

310. 

310. 

0. 

0. 

0. 

42.021 

.021 

506. 

316. 

2/0. 

270. 

0. 

t/.o  12 

.042 

66  2 . 

462. 

400. 

6/1. 

1. 

42.063 

.003 

1136. 

702. 

43b. 

110  7. 

2. 

42.U83 

.063 

1415. 

1003. 

412. 

1519. 

3. 

42.104 

.104 

1691. 

1346. 

345. 

I860. 

3. 

42. 12b 

.125 

1467. 

1714. 

248. 

2 112. 

4. 

42.l4o 

. 140 

2243. 

2113. 

1 30. 

2241. 

♦ . 

42.10/ 

. 1 o7 

2519. 

2519. 

-0. 

2241. 

4. 

4 2 . 1 o a 

. 1 aa 

'28/8. 

2927. 

-50. 

2192. 

4. 

42.20a 

.206 

32  36. 

3334. 

-48. 

2094. 

4. 

42.229 

.229 

3595. 

3/34. 

-144. 

1950. 

3. 

4 2. 2 b 0 

• 2bo 

3953. 

41JH. 

-185. 

1 765. 

3. 

42.271 

.2/1 

4311. 

4509. 

-198. 

1 5n  / . 

3. 

42.292 

.292 

46/0. 

48  46. 

-178. 

1 38  4 . 

2. 

42.. 11  J 

.313 

5 0 2 H . 

5113. 

-65. 

1304. 

7. 

42. 333 

.333 

5387. 

536  /. 

0. 

1304. 

2. 

42. Jb4 

.354 

5512. 

5657. 

-145. 

1154. 

/. 

42. J/S 

.4/5 

5637. 

590b. 

-264. 

840. 

2. 

<*2.396 

. 346 

5/62. 

6133. 

-371. 

519. 

1 . 

42.41  / 

.417 

5087. 

0243. 

-406. 

113. 

U. 

42.438 

.437 

6012. 

6 3 2 2 . 

-310. 

-197. 

-0. 

42. 4bH 

.450 

6137. 

6347  . 

-210. 

-40  7. 

-1 . 

42.479 

42.500 

. 4 /9 
. 500 

6*62. 

(o3b  q 

6ib9. 

<63871) 

-106. 

0. 

-513. 

-913. 

-t . 
-1. 

42.521 

.521 

0245. 

6 4 0 3. 

-158. 

-6/1. 

-1 . 

42.542 

.542 

610  3. 

0417. 

-313. 

-965. 

-2. 

42.56 J 

. 5o2 

5901 . 

6428. 

-467. 

-1452. 

-2. 

42.5b J 

.54  3 

5814. 

b204. 

-385. 

-163/ . 

-3. 

42.604 

.60  4 

5677. 

5H84. 

-206. 

-7044. 

-4. 

42. 625 

.625 

5535. 

5628  . 

-93. 

-2137. 

-4. 

42.646 

.o46 

5343. 

5420. 

-27. 

-2164. 

-4. 

12.067 

. 06  / 

5251. 

5251  . 

0. 

-2164. 

-4. 

42,644 

.667 

4694. 

5112. 

-219. 

-2383. 

-4. 

42.706 

.706 

4536. 

4622. 

-bb. 

-2469. 

-4. 

42. 729 

. 729 

4179. 

4 166. 

13. 

-2456. 

-4. 

42. 750 

. 750 

3821  . 

3636. 

-14. 

-24  70. 

-4. 

42.7/1 

. / /I 

3464. 

3542. 

-12b. 

-2598. 

-4. 

42. 74/ 

. 742 

3107. 

3404. 

-302. 

-2900, 

-9. 

47.61J 

.012 

2749. 

2672. 

-123. 

-3023. 

-9. 

42. a J 1 

.63  3 

2 392. 

2392. 

0. 

-3023. 

-9. 

42.054 

. «5  4 

7186. 

2104. 

02, 

-2440, 

-5. 

47.a7b 

.6/5 

1901. 

19  2 3. 

50. 

-2682. 

-5. 

a2 . bMo 

. 046 

1775. 

1605. 

-30. 

-2412, 

-5. 

42.91  / 

.41  / 

1 5o9  . 

1164. 

405. 

-250/. 

-4. 

42.940 

.937 

1364. 

908  . 

45o. 

-2051. 

-4. 

42.956 

. 950 

7158. 

804. 

349. 

-1 10/. 

42.979 

.9/9 

952. 

7b  / . 

lab. 

-1916. 

-1. 

41.000 

1 .000 

746. 

746. 

0. 

- 1 9 ll> . 

-3. 

I 


; 


*;.c  a ^ 3 2 2 — — — - + + •?*•  + ***)*%*.* 

XX  I ...»  I 


n/  - T»--r  r^f  - 2N  rr*  2 

O ecx^*'*"*?*-*  » X'OXT  J'^TTO 


\%\N\NNNNN\N  M N > % N N 


LIST  OF  REFERENCES 


1.  "Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
prepared  by  Department  of  the  Army  Office  of  the  Chief 
of  Engineers,  Washington,  D.  C.  (Appendix  D) . 

2.  "Unit  Hydrograph  Concepts  and  Calculations,"  by  Corps 
of  Engineers,  Baltimore  District  (L-519) . 

3.  "Seasonal  Variation  of  Probable  Maximum  Precipitation 
East  of  the  105th  Meridian  for  Areas  from  10  to  1,000 
Square  Miles  and  Duration  of  6,  12,  24,  and  48  Hours," 
Hydrometeorological  Report  No.  33,  prepared  by  J.  T. 
Riedel,  J.  F.  Appleby  and  R.  W.  Schloemer  Hydrologic 
Service  Division  Hydrometeorological  Section,  U.  S. 
Department  of  the  Army,  Corps  of  Engineers,  Washington, 
D.  C. , April  1956. 

4.  Design  of  Small  Dams,  U.  S.  Department  of  the  Interior, 
Bureau  of  Reclamation,  Washington,  D.  C.,  1973. 

5.  Handbook  of  Hydraulic,  H.  W.  King  and  E.  F.  Brater, 
McGraw-Hill,  Inc.,  New  York,  1963. 

6.  Standard  Handbook  for  Civil  Engineers,  F.  S.  Merritt 
McGraw-Hill,  Inc.,  New  York,  1968. 

7.  Open-Channel  Hydraulics,  V.  T.  Chow,  McGraw-Hill,  Inc., 
New  York,  1959 . 

8.  Weir  Experiments,  Coefficients,  and  Formulas,  R.  E. 
Horton,  Water  Supply  and  Irrigation  Paper  No.  200, 
Department  of  the  Interior,  United  States  Geological 
Survey,  Washington,  D.  C.,  1907. 

9.  "Probable  Maximum  Precipitation  Susquehanna  River 
Drainage  Above  Harrisburg,  Pennsylvania,"  Hydrometeoro- 
logical Report  40,  prepared  by  H.  V.  Goodyear  and  J.  T. 
Riedel,  Hydrometeorological  Branch  Office  of  Hydrology, 
U.  S.  Weather  Bureau,  U.  S.  Department  of  Commerce, 
Washington,  D.  C.,  May  1965. 

10.  Flood  Hydrograiph  Package  (HEC-1)  Dam  Safety  Version, 
Hydrologic  Engineering  Center,  U.  S.  Army  Corps  of 
Engineers,  Davis,  California,  July  1978. 

11.  "Simulation  of  Flow  Through  Broad  Crest  Navigation  Dams 
with  Radial  Gates,"  R.  W.  Schmitt,  U.  S.  Army  Corps  of 
Engineers,  Pittsburgh  District. 


- 


~ « 


12.  "Hydraulics  of  Bridge  Waterways,"  BPR,  1970,  Discharge 
Coefficient  Based  on  Criteria  for  Embankment  Shaped 
Weirs,  Figure  24,  page  46. 

13.  Applied  Hydraulics  in  Engineering,  Morris,  Henry  M.  and 
Wiggert,  James  N.,  Virginia  Polytechnic  Institute  and 
State  University,  2nd  Edition,  The  Ronald  Press  Company, 
New  York,  1972. 

14.  Standard  Mathematical  Tables,  21st  Edition,  The 
Chemical  Rubber  Company,  1973 , page  15. 

15.  Engineering  Field  Manual,  U.  S.  Department  of 
Agriculture,  Soil  Conservation  Service,  2nd  Edition, 
Washington,  D.  C.  1969. 


-U 

c 

E 

0 

TS  E 

1 

p 

C O 

g 

4-i 

• 

id  P 

4J 

E 

4-4 

3 

, — , 

id 

a)  -p 

,Q 

d) 

a) 

P CO  -P 

(d 

P 

3 a)  Q) 

(0 

■p 

■P  S d) 

-p 

►q 

01 

U 4-1 

£ 

3 d) 

>1 

P A in 

0) 

o 

■P  -P  fO 

*4 

pH 

TJ 

(0 

pH 

tr>  >i 

<u 

id 

<7> 

>lCH 

> 

c 

id  o d) 

4J 

•H 

5 iH  -P 

c 

.* 

<h  id  3 

g 

•H 

0 

pH  E 

o 

«3 

0 

•H  pQ  -H 

*4 

+J 

pH 

a.  <U  X 

44 

c 

CO  -P  O 

3 

£ 

Id  P 

g 

0 • 

id 

>iO  a • 

rti 

S -P 

T3 

O O Qp-P 

Q 

^ OT 

C pH  Id  CO 

0) 

4-4 

<u  d) 

d) 

p p 

0 

DipH  d)  p 

4J 

•H  0 

P d>  x o 

4J 

0 

4J 

d)  C id 

a> 

> 4J 

CO 

E C pH  -p 

c 

P G 

a> 

<u  id  c 

c 

d)  d) 

p 

-C  d)  d> 

(d 

co  s 

u 

<U  CJ  -C  E 

0) 

<u  .x 

-C  4J  -X 

h3 

P c 

E 

■PC  c 

id 

O 

O 4-i  id 

44 

m-i  .q 

P 

4-1  -H  O -Q 

0 

O E 

<P 

O CO  E 

0) 

p d)  d) 

£ 

3 

3 

3 d)  P 

(1) 

ID  d) 

<u 

d)  > O d) 

•H 

•H  JC 

•H 

•H  -W  -C  -C 

> 

> -P 

> 

> pQ  CO  -P 

r-4 

IN 

ro 

*s> 

33 

B 

X 

X 

a. 

3 

ftp 

Op 

< 

ftp 

§ 

3 

C5 

2 

u 

2 

u 

K 

O 

o 

o 

o 

O 

i 

Eh 

Eh 

Eh 

o 

O 

o 

O 

X 

X 

X 

X 

A 

ftp 

ftp 

ftp 

iwf  ><*: 


raj 

V/ 

lmV 

&•&* 

Li . j 

tfiEK 

*5e  .2 

PHOTOGRAPH  5 View  of  the  diversion  channel  immediately 
downstream  of  the  emergency  spillway. 
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PHOTOGRAPH  9 View  of  a fallen  tree  and  downed  utility 

lines  obstructing  the  diversion  channel  several 
hundred  feet  from  the  southern  edge  of  the 
lake. 
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PHOTOGRAPH  13  View  of  the  embankment  from  approximately  150 
feet  downstream.  Note  the  large  opening  in 
the  roof  of  the  gate  house. 
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Geology 

The  Jeannette  Dam  is  located  in  the  Pittsburgh  Plateaus 
Section  of  the  Appalachian  Plateaus  Physiographic  Province. 

The  Pittsburgh  Plateaus  Section  is  characterized  by  flat 
lying  to  very  gently  folded  sedimentary  rock  strata  of 
Pennsylvanian  age.  Major  structural  axes  strike  from  southwest 
to  northeast  with  the  rock  strata  dipping  northwest  and 
southeast.  The  amplitude  of  folding  in  this  section  is 
quite  low,  consequently,  surface  expression  of  the  anticlinal 
axes  is  not  evident. 

Jeannette  Dam  and  reservoir  are  located  between  Jeannette 
and  Greensburg  on  a small  unnamed  tributary  of  Brush  Creek. 
Structurally,  the  dam  lies  approximately  midway  between  the 
Grapeville  anticline  to  the  west  and  the  Greensburg  syncline 
to  the  east.  Rock  strata  underlying  the  dam  and  reservoir, 
therefore,  dip  gently  to  the  southeast  at  approximately  400 
feet  per  mile  or  4 degrees1. 

The  dam  and  reservoir  are  located  on  sedimentary  rock 
strata  of  the  Conemaugh  group  of  Pennsylvanian  age.  The 
outcrop  of  the  thin  Ames  limestone  marker  bed  passes  through 
the  left  abutment  and  crosses  the  valley  immediately  downstream 
of  the  dam.  This  suggests  that  most  of  the  embankment  is 
founded  on  the  sedimentary  sequence  immediately  above  and 
including  the  Ames  limestone.  This  section  is  characterized 

1 Johnson,  Meredith  E.  "Mineral  Resources  of  the  Greensburg 
Quadrangle,  Westmoreland  County,  Pennsylvania,"  Harrisburg: 
Topographic  and  Geologic  Survey,  Atlas,  37,  1925. 
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by  gray,  carbonaceous  shale,  thin-bedded  sandstone  seams, 

thin  coal  seams  and  the  Ames  limestone.  Underlying  the  Ames 

limestone  is  a moderately  thick  sequence  of  red  claystone 

and  shale.  Approximately  275  to  290  feet  beneath  the  valley 

floor  is  the  minable  Upper  Freeport  Coal.  This  seam  has  been 

2 

mined  several  miles  to  the  north  and  south  of  the  study  area  . 


2 

Dowd,  James  J. , et.  al.  "Estimate  of  Known  Recoverable 

Reserves  of  Coking  Coal  in  the  Westmoreland  County,  Pennsylvania." 

Bureau  of  Mines,  RI  4803,  August,  1917. 
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WOODED  SLOPE 


APPENDIX  G 

REGIONAL  VICINITY  AND  WATERSHED  BOUNDARY  MAP 
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